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PRESIDENT'S TRANSMITTAL MESSAGE
TO CONGRESS

TO THE CONGRESS OF THE UNITED STATES:

The fact that the United States is Arst in space is well known; it is less
well known that we are also first in oceanic science and technology. And
while most of our citizens recognize the opportunities which lie before us
in space, fewer understand the enormous benefits which can flow from our
. national marine activitiss,

During 1969, the National Council on Marine Resources and Engineering
Development, chaired by the Vice President, identified a number of policies
and programs conceming the sea which, in their judgment, deserve Federal
support. 1 am today transmitting to the Congress the Council’s annual
report, “Marine Science Afiairs—Selecting Priority Programs.” The marine
science programs which 1 have approved for Fiscal Year 1971 are based
in part on the Council’s recommendations,

My budget request for Fiscal Year 1971 provides $533.1 million for marine
science and technology activities. These runds would help us to improve
the management of our coastal zone, expand Arctic research, develop a pro-
gram for restoring damaged lakes, expand the collection of data conceming:
ocean and weather conditions, reduce merchant ship operating costs, and
undertzke other important projects. The funds would also suppert U.S.
participation In the Intemnational Decade of Ocean Exploration, a program

can contribute much to the quality of the marine enviconment and
to the pursuit of world peace.

In November of 1969, this Administeation sent to the Congress a compre-
hensive proposal for protecting and developing the land and water resources
of the nation’s estuarine and coastal zone. I hope that the Congress will give
this program early and careful ateention. :

The Federal government will continue to provide leadership in the
nation's marine science program. But it s also important that private in.
dustry, State and local governments, academie, sclentific and other institu-
tions ircrease their own involvement in this important field. The public and
private sectors of our soclety must work closely together if we are to meet
t}ngmtchdlusguwh!chmmnudtombydnmmdmphnet

Wy A

Trx Warre House, Agnl 1970.




PREFACE

:

A Report to the President From the Natlonal Councll

on Marine Resources and Engineering Development,
April 1970

Tais RePORT TO THR PazsibENT ON MARINE SCIENCE Arrams is prepared in ac.
cordance with Public Law 89-454, th~ Marine Resources and Engineering Develop-
ment Act of 1966, which states that the President shall transmit to the Congress
an annual report including (a) & compishensive description of the activities and the
accomplishments of all the agencies and departments of the United States in the field
of marine sclences during the preceding fiscal year, (b) an evaluation of ruch activities
in terms of the objectives set forth purtuant to Public Law 85-434, (¢) such recom:.
mendations for legislation as the President may consider necessary o deslrable for the
attalnment of the objectives of Public Law §9-45¢; and (d) an estimate of funding
requirements of each agency and department of the Federal Government for marine
sclence activities during the succeeding Bscal year.

The Marine Resources and Engineering Develonment Act was amended by Public
Law 89-688, the Nationa] Sea Grant College and Progeam Act of 1966, which alio
requires an annual report by the President on Sea Grant colleges and programs.

This Report on Marine Science Affalrs It submitted to the Congress in response
to both requirements. It was prepared by the Navional Council on Marine Resources
and Engineering Development. The Courxil, located in the Executive Office of the
President, is composed of :

CMAIRMAN
Spiro T, Agnew, the Vice President
MEMBRAS!

Yiliam P. R the Secretary of State
ohn H, Chalee, the Secretary of the Navy
alter J. Hickel, the Secretary of the 1aterior
Maurice H. Stans, the Secrelary of Coramarce
Robert H. Finch, the Secretary of Healtk, Bducation, and Welfare
John A, Volpe, the Secretary of Transportation
Glena T, Subo&,oehdmu. Atomie Energy Commisrion
William D. M¢ , Director, National Science Foundation

OMARAYARS?

Thomas O. Paine, Admiistrator, National Aeronantics and Space
Administration

8. Dilloa Ripley, Secretary, Smithrontan Iastitution

Jobn A, Admiristrator, Agency for Internationsl
Developmant

Robest P, Mayo, Director, Bareas of the Budptt -
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(Rdward Weak, Jr, until January 81, 1920)




VICE PRESIDENT'S LETTER
TO THE PRESIDENT

Tue Vice PRESIDENT,
Washington, D.C., Apnil 1970,
THe PRESDENT,
The White House,
Washington, D.C.

Dear MR. PresmeNT:

As Chalrman of the National Council on Marine Resources and Ergi-
neering Development, T take pleasure in forwarding the Council's Annual
Report, “Marine Sclence Affairs—Selecting Priority Programs.”

The R:port reviews the activities and accomplishments of all Federal
departments and agencies in the field of marine sciences during 1969, and
evaluates these accomplisthments in terms of the objectives of the Marine
Sciences Act.

Important progress has been realized in a wide range of marine science
activities including research, engineering, exploration, mapping, and envi-
ronmental services. Significant marine science developments, as described
in the Report, have occurred in the fields of international cooperation,
national security, marine resources, transportation, coastal zone manage-
ment, and environmental quality preservation- -reflecting the Nation's grow-
ing use of the world ocean. Federal leadership and support are important,
but we must Jook to other sectors to carry out major roles in the national
ocean program—particulatly to industry for the recovery of ocean resources
and to the States for the management of the coastal zone.

The Federal marine sclence budget has shown substantial growth from
$463.4 milion in Fiscal Year 1969, to $514.3 million in Fiscal Year 1970,
to $333.1 million requested in your budget for Fiscal Year 1971. This re-
quest includes an increase in obligations for marine science, technology and
related activities in civilian agencies of $42 miltion ¢ver Fiscal Year 1970.

During 1969, the Marir.e Sciences Council advanced from the identifica-
tion of critical Government-wide marine sclence issues to the development
of priority progranu to meet national needs. The Report sets forth the
prioﬂtiudnthaveemergedinlhe!‘edenlmﬂnesdence;mmmd
describes the initiatives you have approved for Fiscal Year 1971 including:

—A national policy and Federal grant program to encourage States

to improve planning and management of their coastal areas.
—Marine research, essential to wise use of the ‘oastal environment.

~Lake restoration aimed at resto:ing tne quality of seriously
damaged utjmgmlndudim the Great .

v
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—Arctic environmental research to permit fuller, rational use of the
Arctic region.

—The International Decade of Ocean Exploration, a cooperative pro-
gram with coordinated research, surveys and data sharing leading
to mutually beneficlal understanding of the world ocean,

—Expansion of the program to develop oceanographic and atmos-
pheric buoys for productive multi-agency use in a broad-ranging

program. .

—Research and development to reduce merchant ship operating costs.
These initiatives will build on the broad base of on-going Federal activity,
placing emphasis on environmental quality, wise development of the Nation's
fragile, invaluable coastal 20ne, and meaningful international cooperation,
They provide the basis for concerted action by the Federal Government,
State governments, the academic community, and industry to meet the

Nations priority oceanic objectives.

Sincerely,

o =6

B i
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INTRODUCTION

With the enactment of the Marine Resources and Engineering Develop-
ment Act of June 17, 1966, increased Federal attention was focused on
marine science affairs. Clear recognition of oceanic potential, problems
and goals is reflected in the Act’s statement of national purpose: “It is hereby
declared to be tha policy of the United States to develop, encourage, and
maintain a coordinated, comprehensive, and long-: ange national program
in marine science for the benefit of inankind to assist in the protection
of health and property, enhancement of commerce, transportation, and
national security, rehabilitation of our commercial fisheries, and increased
utilization of these and other resources.”

The Marine Sciences Act ? provided—

(1) A new emphasis on Presidential leadership;

{2) An interim Cabinet-level Council, chaired by the Vice Presi-
dent, to assist the President in policy development and coordination of
the Federal marine sciences program; and

(3) An interim public advisory Commission to identify the Na-
! tion’s stake in the oceans and to recommend future steps for the
1 national program.

The Act also gave the President responsibility for implementing the leg-

islation by—
3 (1) Developing a comprehensive marine science program involving
: Federal agencies working in cooperation with the entire spectrum of
non-Federal organizations including State and local governments,
private research institutions, and industry;

ﬁe;dl?ollowing are some abbreviations and definitions in use in the marine scisnces
fullTl:e Act is customarily called the Marine Sciences Act. See app. B-2 for its
text.

The National Council on Marine Resources and Engineering Development is
usually abbreviated to the Marine Sciences Council. :

The Commission on Marine Science, Engineering, and Resources, no longer
in existence, is usually referred to as the Marine Sciences Commission.

“Marine’ science” is a term employed in Public Law 89454, sec. 8, to de-

scribe scientific research, engineering, and technological development related
to the marine environment.
" ‘The “marine environment” is considered to include the oceans, the Continental
Shelf, seabed and subsoil of submarine areas and resources ‘thereof, and estuaries
of the United States and its territories, the Great Lakes, and the resources of the
ocean and Great Lakes.
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(2) Conducting long-range studies of the potential benefits to our
economy, security, health, and welfare from ocean activities, and of
the legal aspects of resource management; and

(3) Evaluating the total national program in terms of the legislative
mandate and reporting annually to the Congress on accomplishments,
budgets, and needed legislation.

Role of the Council

The National Council on Marine Resources and Engineering Develop-
ment was created in the Executive Office of the President to assist the
President in planning, development of policy, and coordination of the
activities of the 11 Federal departments and agencies with marine science
interests (see table A). The Council has also carried out policy-planning
functions for the Sea Grant Program, established by Public Law 89-688
and administered by the National Science Foundation. (See app. B-3 for the
text of the Sea Grant Act.)

Table A—Federal Marine Selohu Actlvities

Ageney pfission

Department of State. ... coeven.ne Participation in international organizations; sup
port of international fisheries commissions

international marine policies.
Agency for International Develop-  Foreign assistance and food resources for develop-

ment. ing nations. ..
Department of Defense. .. ...... . All phases of oceanography relating to national
(Navy; Advanced Research security; naval technology; statutory civilian
Projects Agency; Army responsibilities: Great Lakes, river, harbor,
Corps of Engincers.) coastal, and ocean charting and forecasting;

Great Lakes, river, barbor, and coastal de-
velopment, restoration, and preservation.

t of the Interior........ Management, conservation, and development of
(¢3eological Survey; Federal marine natural resources; lead responsibility for
Water Pollution Control coastal zone management planning and re-
Administration; Bureau of search;! measurement and enforcement of
Commercial Fisheries; water quality standards; acquisition, preserva-
Bureau of Sport Fisherles tion, and development of coastal areas; identi-
and Wildlife; Bureau of. fication and development of technology for
Mines; Bureau of Land evaluation of mineral resources; identification

Management; National Park  of sources and interrelationships for supply of
Service; Bureau of Outdoor fresh water. :

Recreation; Office of Satine
Water; Office of Marine
Resources.)
t of Commerce......... Lead responsibility for air/sea interaction program
(Environmental Science and marine environmental peediction program;!
Services Administration; tsunami and hurricane warning; charting and

Maritime Administration.) . mapping of coastal and deep-ocean waters;
S research on ship design, abipbuilding, and ship
operations; marine tramsportrtion and port

systems. . )




Q

E

A 1701 Provided by ERIC

RIC

Table A—Federal Marine Sclonce Activities—Continued

Agency Missdon

Department of Health, Education, Human health, healthfulness of food, biomedical
and Welfare, research, and support of education.
(Public Health Service; Office
of Bducation; Food and
Drug Administration.) .
Department of Transportation. . ... Safety and protection of life and property in port
(Coast Guard; Office of the and at sea; delineation and prediction of ice

Secretary.) masses; navigation alds; oceanographic and
meteorological oboervnﬂom. transport systems
analysis and planning.

Atomic Energy Commiion. ...... Radioactivity in the marine environment; develop-
ment of marine nuclear technology.
National Aeronautics and Space Feasibility, design, and engincering of spacecraft
Administration. and sensors for ocean observations.
National Science Foundation...... Basic and academic oceanography; lead reponsi-

bility for Arctic research and the International
Decade of Ocean Exploration s ; facilities support ;
Seca Grant colleges and programs.
Smithsonian Institution........... Identification, acquisition, clasification, and
: ecology of marine organisms; investigations of
the geophysical factors of oceanic environment.

National Council on Marine " Assist the President in planning, development of
Resources and Engineering policy and coordination of Federal marine
Development, science activities.

1 Lead agency d tion lnvolvel Fodenl leadership for stimulating the exchange of idsas with other
Interested une(u ! the ldentmc-t o( goals with the advice and assistance of other
lo be achieved throuzh mnlti oohennr actlvl ln u:b'mnd!nc gp‘ﬂh ?M‘::m%??

o transfer of any agency's Matutory nf ﬂ’?n ’ )

. Underlying the Council’s activities have been three fundamental
concepts:

1. While the Government through its departments and agencies provides
much of the leadership and support for ocean research and exploration,
the development and exploitation of marine resources is the responsibility
of private enterprise.

2. State and local participation are ¢ritical to the successful management
of activities in the coastal marine -environment. )

3. In view of the inherently international character of the oceans, a
multi-national approach to many uses of the sea is essential.

Annual Reports—A Meature of Progress

In accordance with the provisions of the Marine Sciences Act, the Presi-
dent annually transmits a report to the Congms on the state of the Nation’s
marine sciences program, descnbmg the activites and accomplishments of
the Federal depariments and agencies, evaluating these accomplishments,
and d;e;ung forth recommendations as to future policies, programs, and
fun




The first annual Marine Sciences Council report to the President was
prepared in’ 1967, entitled “Marine Science Affairs—A Year of Transition.”
The report emphasized the transition from scientific oceanography to appli-
cation of these scientific discoveries, and the transition from considerations
largely at the program level to a new concern and responsibility at the policy
level of Covernment.

The second annual report, entitled “Marine Science Affairs—A Year of
Plans and Progress,” presented a broad range of policy considerations re-
lating the potential of the oceans to major national goals and to action pro-
grams to aid in their achievement. It laid the basis for intensified Govern-
ment-wide planning efforts and for increased emphasis on selected priority
areas such as the war on hunger, international cooperation, and implemen-
tation of the Sea Grant Program.,

The third annual report, entitled “Marine Science Affairs—A Year of
Broadened Participation,” summarized accomplishments in 1968, and em-
phasizing the relationship of marine science affairs to the mainstream of
public policy and to non-Federal institntions. New emphasis was directed to
the rational development of the coastal zone, Arctic development, and to
steps leading to a framework of international law and cooperation in
the oceans.

This fourth annual report, “Marine Science Affairs—Selecting Priority
Programs,” summarizes accomplishments in 1969, describing Federal pro-
grams and policies, and new programs implemented to meet those policies.
The report describes the priorities that have been selected in the Federal
marine science program during 1569. A new level of maturity is reflected
in U.S. oceanic activities, the Nation having advanced from the identifica-
tion of critical issues, to the establishment of priority goals, and the develop-
ment of urgent programs to meet those goals. A fundamental precept guiding
Federal marine science activities during the past year has been that of
preserving the quality of the environment. Longstanding national efforts
" to protect U.S. citizens from natural hazards of the environment have now
been joined by the important and essential objective of protecting the en-
vironment from man and his technology.

The first chapter of this annual report reviews the steps taken by the
Federa] Government during 1969 to advance and fund the marine science
program toward goals set forth in the Marine Sciences Act, including the
Presidential approval of a priority, five-point program for fiscal year 1971
with emphasis on development of plans for coastal zone management, coastal
zone research, lake restoration, Arctic research, and U.S. participation in
the Internationa! Decade of Ocean Exploration. ‘

The second chapter highlights the issue of marine environmental quality
and examines the many important factors bearing on degradation of the
ocean, including the causes, effects and prevention of pollution, and misuse
of the marine environment; the third chapter reports on growing national
coastal zone activity and a new Federal policy for the coastal zone-—the
area most threatened by problems involving matine environmental quality.

The ensuing chapters describe Federal marine science objectives and pro-
grams that serve the following public objectives:

4
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1. Facilitating transport and trade.

2. Developing nonliving marine resources.

3. Gaining a greater understanding of the marine environment and an
improved ability to predict its processes.

4. Improving national use of ocean data.

5. Strengthening military programs for national security.

6. Accelerating use of food from the sea.

7. Improving the training and education of marine science manpower.

8. Expanding national capabilities to work in the sea.

The two remaining chapters on international policy and the International
Decade of Ocean Exploration describe the substantial increase in interna-
tional oceanic activities, U.S. foreign policy initiatives, United Nations
activities relating to the world ocean and seabed, and the decision nationally
and internationally to implement an International Decade of Ocean
Exploration.

The decision to proceed with the five-point program reveals an important
consideration bearing on the broad spectrum of U.S. marine science
activities: The more the Nation uses the marine environment, the more
knowledge it finds it requires. New pnoblems point to the need for intensified
study and wise management of manne resources if the Nation is to extract
benefits over the long term. -

The appendices provide detailed marine sciences program and budgetary
information for fiscal years 1969-71 and include—

(l) Federal legislation and congressional rtsolutnons relating to the
marine sciences;

(2) Marine Sciences Council activities, ontracts, reports, and
testimony ;

(3) Intemnational marine science activities, including resolutions of
the XXIVth U.N. General Assembly, and the draft seabed arms control
treaty; . :

(4) Sea Grants projects and programs; and

(5) Listings of U.S. oceanographic ships and undersea vehicles, and

hyperbaric facilities in the United States,
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Chapter I

MARINE SCIENCES AND NATIONAL
GOALS

In recent years, the United States has recognized the importance and
potential that the world ocean holds for the Nation’s well-being and secu-
rity. Internationally, the potential of the oceans has stirred intensified
interest,

The world community has come to recognize the ocean as a primary
generator of much of the world’s weather and the source of nearly all
moisture upon which life on the continents depends. Nations which some
25 years ago first turned to the seabed for sources of fuel now realize 16
percent of the free world output of oil and gas from offshore wells. Nations

"~ have recogmzed too, that the oceans provide a source of protein that may

assist in solving the world food problem.

The United States has come to appreciate the esthetic as well as the
economic values of its precious natural coastline, Forty-five percent of the
Nation’s population is concentrated in coastal counties. Future burgeoning
megalopoli will further crowd the coast, and intensified use will generate
conflict between those who wish to transport bulk cargoes of ore, fuel and
chemicals threugh the Nation’s marine gateways, those who wish to develop
industry, those who wish to live, swim, fish, and sail along the coast, and
those who seek to dump mumcnpal and industrial waste into “convenient”
estuarine sinks,

Federal marine science activities in 1969 clearly reflected the Nation’s
growing use of the world ocean. The Marine Sciences Council continued
to assist the President in planning, development of policy, and cordination
of Federal programs. During 1969 the Council placed increased emphasis
on consideration of management and institutional issues bearing on the
Nation’s evolving océan program. The policy and program decisions taken
during the year served to indicate the Nation’s increased awareness of the
need to understand, manage, and make wise and efficient use of the marine
environment; an awareness that—

(1) Gmwmg concentrations of populahon along the coasts of the

_ United States and the world, with attendant problems of muhtiple use

and threats of marine pollution, require immediate, careful attention;

(2) The oceans can be used to help meet the Nation’s and the world
community’s eoonomic and social needs;

Surl pounds Sunset Cliffs, San Diego, part of the Nation’s
17,000-mile coastline. During 1969, increased Federal attention
was devoted to coastal zons policy and programs.

~




(3) New knowledge and evolving technology will speed greater, more
rational realization of the ocean’s benefits; and
(4) The oceans will continue to play a major role in national defense.

In 1969, Federal programs in marine science, technology and related
activities continued to develop, and in fiscal year 1971 the marine sciences
budget will increase by approximately $19 million to a total of $533 million.
The President approved a priority, five-point program to strengthen the
Natinn’s marine science activities in fiscal year 1971. In support of the
President and in keeping with its legislative manmade, the Marine Sci-
ences Council examined ocean issues of national importance at a Govern-
ment-wide policy level and developed recommendations for Presidential
consideration.

In 1969, major policy and program decisions, marine research findings,
ocean engineering developments, and achievements of ocean industry sup-
ported the objectives of the Marine Sciences Act. Emphasis, in particular,
was placed on preservation of marine environmental quality and on rational
management of the Nation’s coastal zone. Further study of lake restoration,
to determine the feasibility of restoring the quality of some of the Nation's
seriously damaged waters, was announced. The development of Federal
policies for coastal zone management and coastal zone research was under-
taken, and new programs of Arctic research and international cooperative
exploration were planned—each serving to advance the United States
as a leader in marine science and resource development.

Major research programs such as the Barbados Oceanographic and
Meteorological Experiment (BOMEX) and the ocean sediment coring
program contributed to the expansion of human knowledge of the marine
environment. The cooperative Government/industry Tektite I experiment
contributed to the development of man-in-the-sea capabilities. The Gulf
Stream drift mission of the submersible Ben Franklin, the Arctic voyage
of the supertanker SS Manhattan, and the launching of the Navy’s nuclear
powered research and engineering submersible, NR-1, illustrated national

* advances in marine engineering and technology. Bilateral and multilateral

seabed arms-limitation discussions and the international decision to proceed
with the International Decade of Ocean Exploration as part of an expanded
program of ocean exploration and research were indicative of progress
toward peaceful, cooperative use of the world ocean.

Federal Marine Sciences Policy

During 1969, the administration gave careful consideration to marine
science problems and objectives in the context of overall national needs and
priorities, Immediately after entering office, the President asked the Vice
President and Council members for recommendations on the proposals
made by the Commission on Marine Science, Engineering and Resources.
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On January 9, 1969, the Commission had presented its report, “Our
Nation and the Sea,” ! to the President and the Congress. The Commission
had been established under provisions of Public Law 89-454, to “make a com-
prehensive investigation and study of all aspects of inarine science in order
to recommend an overall plan for an adequate national oceanographic
program that will meet the present and future national needs." The Com-
mission’s report contained a total of 122 recommendations in the areas of
marine science, marine technology, manpower development, scientific and
technical information, coastal management, coastal development, pollution
control, living resources, mineral resources, Government-industry relations,
research and exploration, global monitoring and prediction, environmental
modification, technical and operating services, and organization for the
national ocean program.

The Marine Sciences Act assigned responsibility to the Marine Sciences
Commission to recommend an overal], long-range plan for the national
ocean program, including 2 recommended governmental organizational
plan for the national program. Among the Commission’s broad-ranging
recommendations was the call for Federal Government reorganization in the
marine sciences bringing together many of the organizationally separated
Federal agencies in a new civilian agency, the National Oceanic and Atmos-
pheric Agency (NOAA), which was proposed to serve as the principal instru-
mentality within the Federal Government for administration of the Nation’s
civil marine and atmospheric programs.

Following review of the Commission’s recommendations by the Federal
agencies, the President asked the Chairman of his Advisory Council on
Executive Organization to evaluate the proposal for a NOAA in the con-
text of a broader review of Federal organization, taking into account related
environmental and natural resource areas,

The organizational views of the Federal agencies are under review. The
President’s Advisory Council on Executive Organization is scheduled to
report its recommendations on organization of Federal environmental, nat-
ural resource and oceanographic programs to the President by April 15, 1970.

Following careful governmental review of the report, the Vice President
recommended that Federal agencies take the Commission’s program rec-
emmendations into account when developing their fiscal year 1971 and
future programs and priorities. '

In May, 1969, the President requested the Marine Sciences Council to
encourage further improvements in the coordination of Federal marine

! “Our Nation and the Sea,” report of the Commission on Marine Sclence, Engi-
neering and Resources, U.S. Government Printing Office, January 1969; and Panel
Reports of the jon, available as a s¢t from the U.S. Government Printing
Office: Vol. 1: Reports of Panels on Basic Science, Environmental Monitoring, Man-
agement and Development of the Coastal Zone, and Manpower, Engineering and
Training; \{ol. 2: Reports of the Panels on Industry and Private Investment and
Marine Engineering and Technology; and Vol. 3: Reports of the International Panel
and the Panel on Marine Resources. In keeping with the provisions of the Marine
Resources and Engineering Development Act, the Commission ceased to exist 30
days after the submission of its report. - .
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science activities. To carry out the Council's 1esponsibilities, the Vice Presi-
dent took steps to augment the Council’s policy advisory mechanism by
establishing the Committee for Policy Review staffed by officials from the
member agencies of the Council at the Assistant Secretary leve), and chaired
by the Council’s Executive Secretary. (The Council's committees are out-
lined in table I-1.)

Table 1-1—Committees of the Marine Sclences Councll
The committees of the Councll have the rmenl %omfonu for advising and assisting the Vico President
{ and *be Councl], aaalysing current and future sctivities of ibe Federsl agencies, mtdn‘ underiaking studies
d submitiing recommendations o the Council, either ss of on thel
fgeo. the Council’s o til:& procedures were sugmented with ibe establishment of the
Po&wm‘r and the dissodution of the lonom comm|ttees: Marine R Educs.
tion, Facilities; Cominitiee on Explorstion and Fn sntel Bervices; Cotnmittes on Food
from the Bes; and Committee on Maltiple Use of the Zone.,

Committee Responsidility Chalrman
Committee for National policy pertaining to the marine Edward Wenk, Jr,,
Policy Review. environment; review and evaluation of  Executive Sec-

marinc sclence imues requiring Inter-  retary, National
agency attention the Government  Council on
at the policy ; development of  Marine Re-
analyses and recommendations for con-  sources and
sideration of such fssues by the Courcil.  Engineering
The Committee establishes interagency  Development.
task forces and subsidiary bodies, as re-
quired, to develop specific ksues and
recommendations for its consideration.
Committee on In- U.S. forelgn policy pertaining to the U. Alexis Johnson,
ternational Policy marine environment; international  Under Sec-
in the Marine sctivities and initiatives pertainirg to  retary of State
Eaviroament.t the marine environment, Including co-  for Political
operation by the United States with  Affalns.
other nations and participation in {n-
ternational organizations and meetings.

U by tde atide ihe 1) Lthe Intetests
“dem‘m tequest of the Vies President, 10 setre Lhe mutual

The Committee for Policy Review has met eight times since its estab-
lishment in June 1969, and has—

(1} Endoned establishment of an ad hoc planning staff under the
Council secretariat 1o develop a detailed program for the International
Decade of Ocean Exploration, and subsequently, reviewed and en-
dorsed the Decade plan prepared by the planning staff;

{(2) Established other ad hoe task forces to deal with significant and
urgent issues, such as coastal sone management; marine laboratories;
national technology projects; man-in-the-sea; and ship utilization—
and acted on their recommendations;

(3) Recommended assignment of lead agency responsibility for ma-
rine environmental prediction to the Department of Commerce, and
approved the Department of Commerce’s plan for implementing the
marine environmental prediction program;
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(4) Recommended assignment of lead agency responsibility to the
Department of the Interior for coastal zone management and requested
the Department of the Interior to develop plans for coastal zone
research;

(5) Took action on recommendations made by a Review Panel
composed of non-Federal experts which included an agency review of
major marine research programs, priorities for advanced ship research,
ports and harbors, food-from-the-sea programs, and an Office of Naval
Research review of submersible utilization;

(6) Requested and endorsed Sea Grant policy developed by the
National Science Foundation and its Office of Sea Grant Programs;
and

(7) Recommended a strengthened and broadened role for th.s Na-
tional Oceanographic Data Center and its Advisory Board.

The Five-Point Program tor Flscal Year 1971

In October 1969, the President approved a priority marine science pro-
gram for fiscal year 1971 with emphasis on the following five areas:

1. Coastal zone management.—A new policy will encourage States to
improve their management of coastal areas and the Great Lakes, with a
grant program to aid States to plan and manage coastal activities. To this
end, the Department of the Interior, on behalf of the administration, sub-
mitted a legislative proposal to the Congress providing for the establishment
of a national policy for the development of coastal areas and authorization
of Federal grants, with matching State contributions, to encourage and
facilitate the establishment of State planning and regulatory mechanisms.
Such legislation should assist in insuring that rapid coastal development
does not destroy limited coastal land and water resources and that all
interests in the coastal regions would be assured consideration—for port
development, navigation, commercial fishing, mineral exploitation, recrea.
tion, conservation, industrial developn.ent, housing, and power generation.

2. Coastal zone research.—Steps will be taken to identify requirements
for research and analysis related to coastal zone problems, to assess the
adequacy of existing Federal, State, and other imstitutions to provide required
research, and to determine how additional research can be wed to improve
the management of coastal tones.

3. Lake restoration.—To determine the feasibility of restoring the quality
of some of the Nation's seriously damaged waters, including the Great
Lakes, lesser lakes and many estuaries, by testing existing clean-up technology
on smaller bodies of water, and developing new me to estaidish the
most practical and economical means, studies will be Initiated. The Depart.
mmtohhelnwiorhmudthempomﬁiﬁtyfonhehkemtomim
program, and wortk is al proceeding under the auspices of the Federal
Water Pollution Control Administration for research on somne portions of
the problem.

4. International Decade of Ocean Exploration.—Funding wmm:(aro-
vided fot U.S. programs which will be a part of the International of
Ocean Bxploration, and the United States will propose international




emphasis on the following goals: Preserving the quality of the ocean environ-
ment, improving environmental forecasting, expanding seabed assessment
activities, developing an ocean monitoring system to facilitate prediction of
oceanographic and atmospheric conditions, and improving worldwide data
exchange. It is hoped that accelerated Decade planning will increase oppor-
tunities for international sharing of responsibilities and costs for ocean.
exploration, and will assure better use of limited exploration resources.

5. Arctic environmental research—Arctic research activities will be
intensified, both to permit fuller utilization of this rapidly developing area
and to insure that such activities do not degrade the Arctic environment.

Funding for the implementation of these programs is provided in the
President’s fiscal year 1971 budget. The programs are clearly related to
national goals and require priority attention. They reflect the appropriate
role of the Federal Government in providing information about the environ-
ment and in protecting the public interest, as for example with coastal
resources that are held in trust for U.S. citizens by the individual States.
They note the transition from the time when man had to protect himself
from & harsh environment to a new era when he must protect the environ-
ment from himself. They reflect a strong desire for other nations to join
in the exploration of the sea and to share in the cost of exploration as
well as in the benefits.

The Federal Marine Sclences Budget

Increases in the Federal marine sciences budget reflect the policy decisions
taken with the five-point program. Obligations for marine science, tech-
nology, and related activities in civilian agencies will increase by $42
million in fiscal year 1971 over fiscal year 1970 and $74 million over fiscal
year 1968, as indicated in table I-2, The increase for civilian programs is
partially offset by reductions in Navy mapping and charting and deep
submergence programs.

A major trend in the new and expanded programs in civilian agencies
involves observing, measuring, and understanding conditions and trends
in the marine environment and man’s impact upon it; this trend is reflected
in table 1-8 which presents the Federal marine sciences program by major
purpose. Increases are provided in the National Science Foundation for the
International Decade of Ocean Exploration, for expanding the ocean sedi-
ment coring program, for Arctic research, and for the national Sea Grant
Program—particularly to support coastal rone research. Funds are requested
for the Department of the Interior for the new coastal sone management
grant program and for the initiation of a lake restoration program. Increases
in the Department of Transportation will permit expansion of advanced
development of ocean data buoys for monitoring weather and sea conditions.
In the Department of Commerce, increases are provided in the Maritime
Administration for beginning a long-term program for reducing ship operat.
ing costs—a part of the administration’s maritime program.




Within the Department of Defense, the Advanced Research Projects
Agency will begin v:ork on surface effects vehicles. However, this increase
in defense is more than offset by reductions in other areas.

Developing a Concerted National Etfort

An overview of the Nation’s marine science program highlights the
wide range and diversity of purposes, institutions, specialized bodies of
knowledge, and Federal activities that make up the missions of 11 depart.
ments and agencies. Two adininistrations since enactment of Public Law
89-454 have employed the Marine Sciences Council to assist the President
in marine science policy development, planning and coordination so as to
develop a concerted national eort. Underlying the Council’s method of
operating are three concepts—

(1) Itshould aid in strengthening the programs of the agencies and
in coordinating activities 50 as to foster an enterprise stronger than the
sum of its parts;

{2) Its scope of activity, in keeping with the spirit of the legislation
to take into full account all the uses of the oceans, should be broader
than programs of scientific oceanography; and

{3) Emphasis should be placed on the institution2! framework and
governmental processes by which science is blended with considerations
of law, socloeconomics, and public policy and should seek new ideas
within and outside Government.

The Council has asmisted two administrations to (a) identify unmet
needs anvi opportunities to which Federal marine sclence programs could
be directed, especially gaps in programs that cross agency lines; (b) recom-
mend priorities on a Government-wide basis by selecting areas deserving
additional emphasis; (¢) identify impediments to progress and strategies
for thelr clccumvention; (d) develop policles by which the objectives and
programs of one agency will not inadvertently conflict with equally valid
but independent activities of another; (¢) recommend—in those cases
where missions of several agencies may overlap—that one agency assuroe
a lead responsibility for Government-wide planning, gulding, coordinating,
and assuring fiscal suppoet; (f) coondinate—through a committee strue-
ture—programs which are of concern to many agencies; (g) insure that the
appropriate sources of the Federal Government are brought to bear on
mutually agreed upon goals; (A) evaluate progrims 20 a3 to eliminate
marginal activites; and () develop background, legal, economic, and tech-
nological studies for identifying alternative policies and criteria for choice.

The Marine Sclences Council’s profersional staff includes specialists in
ocean sclences, engineering, national security affairs, public administration,
data, marine geology, economics, and international relations. The Counil
staff assists in identifying policy istues, developing and analyring background
material, and proposing action programs. Also, the Council obtalns addi-
tional advice through contract studies and from its consultants.
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In addition to developing recommendations for the President, the Coun-
cil, through its secretariat, has—

(1) Prepared an annual report for the President—a comprehensive
description of the manne science activities, funding, and accomplish-
ments of all agenc’ s and departments of the U.S. Govemment;

(2) Sponsored .egal and long-range policy studies, directed toward
developing background for Presidential policy developmenl and pro-
gram coordination ;

(8} Released to the public a compilation of 2,600 marine science
projects sponsored by the Government, oceanographic ship operating
schedu!es, potential of spacecraft occanography, and documentation on
marine science activities of some 100 countries;!

(4) Brought the views of State and local governments, universities
and industries, more directly into the main stream of national policy
planning; and -

(5) Responded to congressional requests for testimony and com-
mentary for several congressional committees on legislation dealing with
marine affairs.?

~

Table 1-2—=Total Federal PrunAn;l b; Department and Independent
ene

(ln millions of dollars)

Depantmentof Defense!?. . ............... s 2%9.7 263.8 239.7
Department of the Interdor 4........ovvnennitne, 80.8 9.5 95.0
National Sclence Foundation. .......covvvvnvinns 4.9 4.7 63.0
DepMment:Oommme.. ........ i e ?&; 4?5 ‘5&:
Department of Transpottation........ ereraieeas 9, 3. 42,
Atomlc Commislon. ......coivvinianenss 10.6 10.0 9.7
Department of Health, Education, and Welfare. . 2.3 2.0 9.0
ROl S, . cvviniiiiianiiiiaiaienis 6.9 2.7 8.4
Agency for 1nternational Development L5 2.6 2.6
Smithsonlan Institution. . ...ooveunn.t L9 1.9 2.4
National Aeronautics and Space Administration. . 1.9 1.8 1.8
Total............ ceeseas Ceseretisaieien 463.4 514.5 533.1
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Table [-3—Total Federal Marine Sclence Program' by Major Purpoese

11 millions of dollars)
Activity aod supporting sgency fiscal ”‘w 5.'3:“;'-‘5‘ bnd:ent‘ *
] 190 n-e‘-‘l" Pu
Internationa) cooperation and collaboration. . .. ... 8.4 10.3 1n.o
National seCurity. .o ooveiiiiiinieiasercciinenns 122.2 129.1 116. }
Fishery developmcm and seafood technology....... 45.3 52.2 45.6
................................ 16.7 29.6 4.9
Developmenl of thecoastal 2one. . .. oovviinnnnns 32.1 40.7 45.8
3 £ (). 6.0 59 8.2
Nonliving resources. ... ..ooviviieeiiinneninene, 8.0 9.2 9.2
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Chapter 11

PERSPECTIVE ON PRESERVING THE
MARINE ENVIRONMENT

The earth is a waler planet. The global ocean’s 140 million square miles
of surface and 330 million cubic miles of water stretch over 70.8 percent of
the earth’s surface and wash the shores of over 100 nations. The waters of
the ocean have a profound influence on man and his environment. They
play a major role in governing his climate. Their phytoplankton produce
over half of the earth’s oxygen. They are a rich source of food, energy, and
minerals, a highway of commerce, a receptacle for wastes. The ocean’s shores
are the site for urban centers and industry, a place of refuge from industrial
civilization for the commercial and sports fisherman, swimmer, boatsman,
and sunbather. .

Man is only one of the ocean's users, and the most recent. The ocean,
likely the original source of life, is populated by a pyramid of living crea.
tures whose abundance, variety, antiquity, peculiarity, beauty, and balance
are among nature’s wonders. Life is found throughout the ocean’s waters,
but most living creatures of the sea inhabit the coastal zone and the shallow
ocontinental shelf areas. Here land and water meet and the nutrients mingle.
The estuaries, lagoons, wetlands, and beaches are primary sanctuares for
water fowl, nunseries for coastal fisheries, habitats of a rich variety of plants
and animals. It is estimated that most of the total domestic U.S. commercial
fish catch Is obtained from the Nation's coastal rone.

Upsetting the Ocean’s Ecelogical Balance

The of life in the ocean is one of interaction between the living
creatures the oceanlc environment-~the water, the alr, and the land.
To a large extent the shapes and habits of each living creature in the sea
have been molded by that environment. Bach has adjusted to and has
been shaped by the ocean, and over the millions ¢f years a series of deli-
cately adjusted, interfocking relationships have . The life of all
parts of the ocean is linked—the plankton to herring and mackerel, to tuna
and shark, to squid and whale. These links also extend to the land and man.

Today, in places, the ocean’s ecological balance is endangered.
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tories, heat from powerplants, domestic wastes and sewage from cities and
towns, insecticides and fertilizers from land runoff, atmospheric fallout
of zasoline vapors, low level radioactive wastes from reactors, laboratories,
and hospilals are all flowing into the ocean. The sheer bulk of the material
disposed of and the presence of new tynes of nondegradable waste products
are now beginning to affect the ocea.s at an increasing rate; the wastes
can no longer so readily be diluted, dispersed, or degraded.

Dumpings and discharges into the water are only part of the problem.
Physical changes in the coastal environment result from erosion due to
wind, waves, tides, storms, and man’s uses and misuses of coastal lands.
Erosion introduces pollutants into*the water; the material moved and
deposited clogs navigation channels and suffocates marine life. Modifica-
tions of submarine areas by dredging and mining disturbs the habitat of
marine and marsh life. Upstream dams and river diversions permit saline
water intrusions from ocean to estuary to the detriment of marine life.

As a consequence of these actions and activities, ocean pollution—once of
little concern because the ocean was considered so large as to be unlimited
in its capacity to absorb wastes—is recognized as a growing problem. We
have found today, as we found earlier with our rivers and lakes, that every
body of water, including the ocean, has limited capacity to absorb and
neutralize inflowing materials.

Pressures are mounting which will aggravate these problems. The world’s
rapidly growing population is clustering near the coastlines. In the United
States, 75 percent of our population inhabits States bordering on a 17,000-
mile shore; 45 percent of our population lives in coastal communities, and
coastal urban development is mounting. By the year 2000, the U.S. popula-
tion will increase by about 60 percent and most of our major megalopoli will
crowd the Nation’s coastal zone. Other areas of the world face similar
pressures of man and his technology on the environment—of the world’s
10 largest metropolitan areas, seven lie on major oceanic estuaries.

The growth of pupulation and its migration to the shore have led to
expanded activities on and uses of the sea, worsening the pollution problem.
A preponderance of the Nation’s heavy industrial investment is located
along the coast. It is estimated that, despite abatement efforts, industrial
pollution of the ocean alone is growing at a rate of 4.5 percent annually—
three times faster than the growth of population. New uses of the coastal
tone are foreseen—offshore airports, oil terminals, nuclear power generation
plants and trunk sewers. The 16,000-ton tanker of 25 years ago has given
way to today’s 300,000-ton supertanker, with the potential for massive oil
spills resulting from accidental breakups. With more ships on the sealanes,
more actidents are likely. With more offshore oil drilling, the threat of
well blowouts increases. Some 16,000 oil wells have already been drilled
off U.S. coasts, and the number is augmented by 1,000 each year. The Presi.
dent’s Panel on the Santa Barbara, Calif,, oil spill concluded we may expect
an average of one major oil spill each year after 1980.

In 1969 a number of serious incidents signaled future dangers of ocean
pollution. The Santa Batbara oil spill, described in chapter 111, destroyed
watetfowl and g The Food and Drug Administration was forcﬂ to
oondannmg&p‘ coho salmon caught in Lake Michigan because they




contained unacceptable concentrations of DDT. The Heyerdahl expedition
drifting in midocean between Africa and South America encountered
numerous large patches of putrid water, and reported the ocean was
“visibly polluted by human activity.” The voyage of the tanker Manhattan
to the Arctic suggested the need to prepare for possible oi! spills in polar
regions. Scientists investigating the “Crown of Thoms” starfish whose ex-
plosive growth has led to the destructicn of Pacific Ocean corals attribute
the growth in part to man-induced pollutants and the physical modifications
resulting from dredging and blasting which reduced the starfishes natural
enemies.

Characteristics of Ocean Pollution

Pollution of the ocean has several pronounced characteristics. First, it is
long lasting. Rivers renew themselves each year and carry pollutants from
their course, and lakes can cleanse themselves over decades or centuries. But
the ocean is the final depository of pollutants which will remain there for
thousands of years. This is particularly true of materials which do not dis-
solve or readily break down in water. Lead from gasoline exhaust entering
the oceans today will be circulating or deposited on the sea floor centuries
from now. .

Some pollutants in the sea may accumulate in the ocean’s food chain
where they build up in the marine life ¢ycle. Entering the food chain in
marsh water from agricultuie runoff, DDT travels through the food chain
and accumulates in fish-eating birds in often injurious concentrations. It has
interfered with the reproductive cycle of the osprey and peregrine falkcon
and has been found in large quantities in Antarctic skua, Atlantic and
Pacific shearwaters and Bermuda petrels,

The global ocean is a great circulating system in constant horizontal and
vertical motion. Pollutants entering the system may travel long distances
over the earth's surface. Pesticides used on the African Continent have been
found in the Bay of Bengal and the Caribbean Sea after traveling ir the
monsoon and the northeast trade winds. Some of the pesticides found in the
Great Lake coho salmon appear to have originated far inland. Acetone and
butyaldehyde, harmful to life, have been detected in surface waters of the
Florida straits, the Mediterranean Ses, and the Amazon estuary. ’

Nor Is ocean pollution any respector of political boundaries. Like thé
ocean environment, it reaches the shores of many States and nations. Air
and ocean pollutants travel long distances and can menace the ecological
balance and environmental quality of nations far from the source.

Sources of Pollutants

Pollutants enter the ocean from many sources. The quantity of munici-
pal, industrial, and agricultural waste deposited in the ocean is enormous.
With urbanisation, oceanic waste disposal Is increasing, particularly affecting
the quality of water near population concentrations and in estusries.
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Municipal sewage includes almost everything that goes down the sewer
system from homes and streets. Agricultural wastes include salt from erosion,
fertilizers, pesticides and runoff from feedlots. Industrial wastes consist of
acids, chemicals, and animal and vegetable matter produced by paper, steel,
meat processing, and other industries. Dredging spoils, sand, refuse, waste
oil, industrial chemicals, and sludges are transported by tug and barge and
dumped into the ocean. Industrial cheinicals released in the atmosphere or
dumped into rivers find their way to the ocean. Drycleaning solvents are
evaporated into the atmosphere at a rate of 350,000 tons per year. In the
United States | million tons of gasoline yearly is lost through evaporation,
much of which is eventually depoited in the ocean.

Specific oceanic disposal areas are defined off New York Harbor for sew-
age, sludge, mud, and stone, cellar dirt and waste acid; off Delaware Bay
for sewage sludge; off Boston and Charleston Harbors for dredged material,
The overall affect of such large-scale disposal on the marine environment
will require careful study.

Because of its highly industriatized society, the United States is believed
to be responsible for approximately one-fifth of the world's coastal efluents.
Estimates indicate that 48 million tons of solid wastes were disposed at sea
off U.S. coasts in 1968 at a cost estimated at $29 million. These estimated
amounts and costs are set forth in table I1-1.

The oscean i1 Increasingly uted a2 8 dis sl for wastes, yot the effacts on the
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Table I1-1—Estimated Amounts i?‘d. Fuu of Wastes Barged to Sea in

Pacific coast disposal ~ Atlantie coast disposal  Galf const dispossl

W
astes Tons Cost Tons Cost Tons Cost
Dredging spofls...coccinueennen 7,520,000 $3,175,000 118,808,000  $8,008,000 18,300,000 3, 500, 000
Todustrisl wastes (chemnloals,
8cids, caustics, cleaners,
slodges, waste Bquors, oy
wastes, ote):
;1 | SO $61,000 901,000 301,000 4,408,000 00,000 1,802,000
Contalnerized.........eu.. 300 14, 000 2,500 17,000 4,000 171, 000
Oatbege nnd trash 1. ......... %, 000 22,000 ...
Miscellansons (airplans parts,
spoiled food, confiscated
matertal, ote)...cooeinnnan 0 8000 L oiueiiiiiniatiaatataaanatarrasaatas asansiannrine
Bawage ludge. .ottt e ceieee s cnaaae 04,472,000 4,453,000
and demolitioa
L L1 RO 874,000 430,000 ....coon toiiiiannaniaas
Tolab..occiroaacsanne 0,322,500 4,072,000 22,872,900 15,804,000 15,008,000 & 863, 000
1 nﬂhelndunml‘dnmm
t b,
:iﬁhybmetmmdwwmnmmmvudkmmlaNov.ms.
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Oil pollution is an increasing threat to the marine environment. The
world's annual oil production of 1,800 million metric tons, is increasing 4 per-
cent each year, Some 60 percent (or 1,000 million metric tons) is transported
by tea, much of it in restricted shipping lanes. Estimates indicate that 0.1 per-
cent of the total transported, or about 1 million tons per year, is spiiled or
leaked into the marine environment.

More dramatic and destructive in the short term are massive oil spills
such as the Torrey Canyon tanker disaster and the drilling mishap at Santa
Barbara. The hamful effects of the spills, and in the case of the Torrey
Canyon the destruction from use of detergents to clean up the oil, were
serious for property and marine life. High mortality of waterfowl and ma.
rine life, accumulation of hydrocatbons in the food chain of surviving fish,
and overall damage to marine life and propetty were observable
oonsequences.

Bumned fossil fuels, of which the United States is responsible for over one.
third of the workd’s total, go In part to the seas as residues contalning carbon
dioxide, sulphates, and nitrates. Bstimates indicate the carbon dioxide level
of ocean surface waters has increased markedly since the beginning of the
industrial revolution. Solid smoke particles accumulating in ocean sedi-
ments may alter the chemical composition of the ocean.

Two heavy metals, lead and mercury, enter the ocean in part through
man-made discharge. Estimates indicate that about 10,000 tons of lead are
introduced yearly. Lead concentrations In the Pacific sutface waters have



jumped tenfold since tetraethyl lead was first used in gasoline 45 years ago.
While some 4,000 to 5,000 tons of mercury are estimated to enter the oceans
annually by natural erosion, man introduces an equivalent amount. The ele-
ment accumulates in fish and plants.

One of the most abundant of the manmade pollutants in the sea is DDT,
which is transported in the form of agricultural run off. Like many other
manmade substances DDT does not degrade readily in water; nature’s
natural decomposing forces cannot break it down. Some scientists believe
that two-thirds of the 1.5 million tons of DDT produced by man may still
be adrift. Moreover, DDT concentrates in the food chain and today is
found in all oceans and all marine organisms as well as man.

Other forms of environmental degradation result from man’s activities.
Physical modifications, such as dredging and filling, construction of dams,
diversions, jetties, groins, hurricane barriers and heavy waste disposal, alter
natural processes and cause pollution. Heating of coastal waters by industry
decreases the oxygen carrying capacity of water, adversely affecting marine
life. Seabirds catch their necks in plastic soft drink holde.s; plastic bags
clog water intakes; lost synthetic fishing nets which do not sink or disinte-
grate continue to catch and destroy fish for years.

Effacts of Ocean Pollution

The current effects of marine pollution are harbingers of the serious
problems which lie ahead if it is not curbed. Domestic sewage disposal has
already spoiled large areas of U.S. shoreline, sections of Lake Erie’s accessi-
ble shoreline are now off limits to swimmers and fishermen; many estuarine
areas in other parts of the country face similar restrictions.

The long-range consequences of pollution are visible in the Great Lakes,
especially Lake Erie. The lake is suffocating to death as a result of man-
made pollution over the past 50 years. By dumping detergent phosphates,
fertilizer nitrates and other pollutants into the lakes, an enormous growth
of algae has been generated consuming the oxygen and choking off other
life in the process. In five decades the lake has aged the normal equivalent
of 15,000 years. Though the cause is not completely known, similar condi-
tions are found today in the shallow Baltic Sea where the dissolved oxygen
has decreased in lower depths and dissolved phosphorus has increased.

The hazards to animal life are severe. The shellfish in an estimated 1
million acres, or 8 percent, of the Nation’s sheilfish grounds have bec
declared unsafe for human consumption. Fish kills in the United States
resulting from identifiable pollution sources, principally in fresh wat-c
and estuarine areas, are mounting. In 1968 alone, an estimated 15 millic
fish were killed by pollutants, 31 percer' more than the previous yea
Municipal sewers and treatment plants, industrial waste and transportati. .
accidents were the main causes. In 1969, a chemical spill in the Rhine R »
killed an estimated 40 million fish.

The long-range consequence of many pollutants is not clear. The efl
of the ocean’s increased lead content upon marine life is unknown, as
the long-range impact of the accumulation of solid smoke particles in ccea
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Serious beack erosion and wall damage such as this shown at Cliff Walk, Newport R.IL
point to the need for a planned approach to shoreline development. By investigating
and deurmmmg suitable methods lor protecting, sestoring and developing the shore-
line against wave and current erosion, the recreational and esthetic featuses of our
coasts can be preserved.

sediments. New chemical substances are created at the rate of 400 to 500
annually. Many of them are toxic and will find their way to the ocean; yet
full knowledge of their biological effects is lacking and removal methods
for them are poorly developed. At the present state of research it is not
posmble to predict reliably the effects of a given dose of solid waste on the
marine environment. Man is still largely ignorant of the long-term and
low-level effects of chronic crude oil pollution, such as that released from
tankers flushing storage tanks at sea. These effects may be serious and
longer lasting. Their dangers are likely to become more critical as transpor-
tation of oil, its products and synthetics increases and as petroleum produc-
tion shifts increasingly to Continental Shelf sources.

Physical modifications of the shoreline, while they may be beneficial to
man in numerous ways, can also be harmful. They alter the natural environ-
ment and sometimes speed up or slow down the effects of erosion.
Dredging unsettles bottom sediments, removes bottom dwelling marine
life, reduces the water’s ability to assimilate oxygen-demanding wastes,
blankets fish nests and masks out light required by aquatic plants. The
spoils of dredging dumped as land fill increase water turbidity, smother
bottom organisms and alter depths, changing the marine habitat. Dam
construction creates barriers to upstream breeding migrations of marine
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fish, alters water salinity, affecting marine life such as crabs, shrimp, and
oysters. Jetty and groin construction alters the local movement of sand,
changing beach ecology and upsetting sessile organisms. Hurricane barriers
disturb the normal circulation of bay waters important to aquatic life.

Yet, not all modifications or pollutants are harmful. The heating of
coastal waters by the electric power industry provides an example. Under
certain circumstances the increased temperature may enrich the productivity
of an area by accelerating growth and provide a valuable asset in commercial
production of crabs, shrimp, and fish. It may also enhance an area’s recre-
ation potential. Aquaculture can be improved through fertilization, and
greater yields can be achieved in some cases by fertilizing ponds with bio-
Jogically purified sewage efluent. Chemical wastes can settle turbidity and
clarify water. Car bodies, tires, and rubble have been tested for use as arti-
ficial marine habitats for sport fish, and certain acid wastes reportedly have
attracted sportfish. Coastal works can help preserve the environment from
degradation. More study of the possible beneficial uses of controlled pollution
and modifications is needed.

International and National Concern

The dangers of environmental pollution have generated international and
domestic concern. Strong public pressures are now building up to determine
the nature and extent of these problems and to find solutions to them. Re-
cently the United Nations General Assembly adopted a number of resolu-
tions calling for investigation of the problems and the need to reduce marine
pollution.?

The Intergovernmental Maritime Consultative Organization {(IMCO),
the Food and Agriculture Organization (FAO), the World Meteorological
Organization (WMO), and the United Nations Educational, Scientific and
Cultrral Organization (‘UNESCO) have established a joint Group of
Experts on the Scientific Aspects of Marine Pollution.? In November 1969,
the IMCO assembly decided to convene an international conference to con-
sider adopting a convention on questions relating to marine pollution from
oil. The Intergovernmental Oceanographic Commission’s Comprehensive
Outline of the Scope of the Long-term and Expanded Program of Oceanic
Exploration and Research provides for scientific studies on ocean pollution.?
NATO nations recently acted to enhance their work in the field of the
human environment and have urged that this area become one of broader
East-West cooperation. ‘

Related international activities promise to increase in the future. The
FAO plans to hold a conference in 1970 on marine pollution and its effects
on living resources and fishing. The Council of Europe has scheduled a
conference on Man and Environment in Strasbourg, France, this year.
The Economic Commission for Europe is preparing for a Conference on

. ‘kwte’nflnnluﬁom of the UN. General Assembly on ocean pollution are included
inapp.D-1.

* Additional actions of the U.N. family of organizations concerning ocean pollution
are discussed in ch. XII1.

* The expanded program is discussed in greater detail in ch. XIII and XIV.
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Problems Relating to the Environment in 1971, The U.N. General As-
sembly plans to convene in Sweden in 1972 a U.N. Conference on The
Problems of the Human Environment, which will include issues related
to marine pollution. IMCO plans an international conference to consider
reducing ship contamination in 1973,

In the United States recently, concern about the environment and marine
pollution has heightened. It has been reflected not only in increased public
discussion but also in governmental initiatives and new legislative propos-
als. Some of the major milestones of U.S. legislation creating policy and
regulatory authority for preservation of the marine environment are listed
in table I1-2. At the Federal level a large number of agencies have important
responsibilities for coastal development through such varied functions as
water quality planning and enforcement; waste management; control of
beach erosion; improvement of ports, harbors and waterways; conserva-
tion; provision of nautical charts and sea and storm prediction; acquisition
and development of recreational lands and waters; enforcement of mari-
time safety; shellfish culture sanitation; assisting commercial and sport fish-
ing; and development of scientific understanding of the coastal ecology.
Major Federal agencies active in the field and their programs are described
in chapter III.

Table 11-2—Selected U.S. Milestones In Preserving the Marine

Environment
-
Year Legislation and governmental initiatives
1899..... River and Harbor Act. Prohibited (1) discharge or depasit of refuse into

any navigable waters, except that which flowed from streets and sewers
in a liquid state; (2) excavation or filling in navigable waters; (3) con-
| struction of piers, dams, bridges, and similar works in harbors and
1 navigable waters without permit from the Secretary of the Army acting
through the Chief of Engineers.

b 1912, ..., Public Health Service Ast.  Authorized surveys and studies of water pollution,
particularly as it affected human health,
| 1924..... Oil Poligtion Act. Prohibited oil discharges, damaging to aquatic life,
1 harbors and docks and recreation, into the territorial sea and navigable
¢ inland waters.
: 1930.....  River and Harbor Act. Authorized the Chief of Bngincers under the

direction of the Secretary of the Army to make investigations and
cooperative studies with States for the purpose of preventing erosion of
coastal and Great Lakes shores by waves and currents.

1945..... Executive Order 9634. Provides for establishing fishery conservation zones
in areas of the high seas contiguous to the coasts of the United States
and allows for establishing marine wildlife sanctuaries as a fishery
conservation measure.

1948..... First Federal Water Pollution Control Act with a 5-year expiration date.

1953.....  Federal Water Pollution Control Act extended for 3 yeans,

Outer Continental Shelf Lands Azt.  Extended the Secretary of the Army’s
jurisdiction concerning obstructions in navigable waters to include
artificial islands and fixed structures located on the Outer Continental
Shelf; authorizes the Secretary of the Interior to require the prevention
of poliution in offshore oil or mining operations; the Coast Guard

administers the act’s safety provisions.
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Table 11-2—Selected U. . Milestones In Preserving the Marine

Environment—Continued
Year Leglslation and governmental initiatives
1956. . ... First permanent Federal Water Poliution Control Act. Extended and strength-

ened the 1948 law in areas of enforcement and rescarch and initiated
grants for construction of waste treatment worka.

1958.....  River and Harbor Act, Authorized a comprehensive project to provide for
control and erradication of obnoxious aquatic plant growth in navigable
waters, thelr tributaries, and allied waters in 8 States.

. Fish and Wildlifs Coordination Act. Requires consultation with the U.S.
Fish and Wildlife Service and the responsible State agency whenever
the waters of any stream or body of water arc controlled or modified.

1961..... Federal Water Pollution Control Act Amended. Further strengthened enforce-
ment authority and increased support for construction of municipal
waste treatment works and research; authorized storage of Corps of
Engineers and other Federal reservolrs for the regulation of stream flow
for the purpose of water quality control. .

1965.....  Water Quality Act, further omending the Federal Water Pollution Control Act.
Established a Federal Water Pollution Control Administration in
Department of Health, Education, and Welfare. Required establishment
of water qualty standards for all interstate and coastal waters.

1966..... Clean Water Restoration Act, further amended Federal Water Pollution Control
Act.  Greatly increased authorizations for grant to help build sewage
treatment plants, for research, and for grants to State water pollution
control programs. Transferred administration of the Oil Pollution Act
from the Secretary of the Army to the Secretary of the Interior.

Reorganization Plan No. 2. Federal Water Pollution Control Administra-
tion transferred to Department of the Interior under President’s Re-
organization Plan No 2.

Executive Order No. 11288. Required all Federal agencies to comply
with provisions and standards of Federal Water Pollution Control Act
and cooperate with the Department of the Interior and State govern-
ments in preventing or controlling water pollution.

1969..... National Environmenial Policy Act. Enunciated pelicy to create and main-
tain conditions under which man and nature can cxist in productive
harmony, established the Council on Environmental Quality in Executive
Office of the President, provided for annual Presidentia’ environmental
quality report, and specified need for interagency cooperation.

1970..... Executive  Order  11507. Strengthened requirement for all Federal
agencies to comply with the Clean Water Act, the Federal Water
Pollution Control Act and the National Environmental Policy Act
in prevention, control and abatement of air and water pollution at
Federal facilities.

Bource: Federal Water Pollution Control Administration, U.B. Army, Corps of Engloeers, Commission on
Marine 8clence, Englnearing snd Resources.

The Federal Government has responsibility for natiunal leadership in
Preserving the marine environment, defining national policy and objec-
tives for managing the coastal areas and for assisting tae States in develop-
ing and implementing planning. The Federal Government furnishes sup-
port and guidance for scientific research and training and services such as
flood control and beach restoration; it also issues permits for uses and modi-
fications and monitors the development and physical conditions in the
coastal areas. .

In line with this role the Federal Government is acting to strengthen the
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existing Federal and State capabilities for preserving the marine environ-
ment. On February 10, 1970, in his environmental message to the Congress
the President outlined a comprehensive 37-point program to guide the
Nation in restoring the environment. Important sections of the message
were devoted to water pollution. The Government has proposed legislation
to encourage States to assume a greater responsibility for planning, regu-
lating and managing their coastal areas, and has ordered immediate steps
to reduce air and water pollution caused by Federal projects and installations.
It has authorized additional expenditures for water pollution control. The
Council on Environmental Quality was established by legislation to insure
that all pregrams and actions are undertaken with a careful respect for
the needs of environmental quality, and a Cabinet Committee on the En-
vironment was created to coordinate Federal activities in the environmental
field and ascertain that environmental considerations are taken into account
in programs of Federal agencies.
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Water discoloration shown in Apollo 9 photographs of Cape Hatteras indicates tidal
estuarine discharges from Pamlico Sound, N.C. Remnant plumes from the previous
ebb flow, a southerly flowing Virginia coastal current, and the Gulf Stream boundary,
are also clearly visible in the photograph.
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The responsibility for preventing and controlling water pollution and
managing coastal resources rests mainly with State and local governments.
While these governments are demonstrating gr-ater interest in water pollu-
tion control, coastal development and resource management, many have
not yet developed fully adequate machinery to meet their needs. Recent
legislation proposed by the Administration would provide Federal assistance
and support establishing administrative machinery, enforcement powers
and authority,

Industry, business, and agriculture also share the concern fcr our water
resources.

Acting To Preservs the Marine Environment

The mounting international and domestic concern for environmental
preservation and restoration can provide a useful stimulus to inspire the
actions to save the marine environment from harm. Most of the deep ocean
today appears to be still largely undamaged by pollution. But the most used,
productive and valuable part—the coastal tidelands—is suffering damage in
places, the source of which is frequently river and estuarine pollution.

Our impact on the marine environment must be regulated so that the
coastal areas and the deep ocean can be preserved, developed and used for
our continuing benefit. This can be accomplished through comprehensive
management, beneficial use, protection and development of the coastal
areas employing Federal, State, and local governments and public and
private interests. This does not mean that the ocean need be maintained in
its primeval purity. It is clear that the seas can and will be used to absorb
some waste products. The guiding principle should be to manage the ma-
rine environment so as to permit optimum, balanced use of the environment
by recognizing and accommodating the diverse, competing private and
public interests while at the same time preserving the quality of the coastal
environment and conserving its resources. Such an approach will hold open
options for various future uses.

The elements of such a management program should include mutually
agreed policy, objectives and functions; legislative authority to carry out the
program; basic knowledge for effective management; planuning and imple-
mentation provisions; regulation, control and coordination authority; finan-
cial and manpower resources; and public awareness and acceptance.!

Science and technology become valuable tools in'such a management pro-
gram. To apply laws and regulations wisely to the natural environment
requires an understar.ding of what natural conditions govern that environ-
ment, and how man’s activities affect them.

Basic scientific information enables us to define the ecological base from
which we operate; to understand the natural forces at work; to predict the

4 Efements of such a national approach to managing the coastal waters and adjacent
land are outlined in the U.S. Department of the Interior's Federal Water Pollution
Control Administration atudy entitled “The National Estuarine Pollution Study, A
Report to the Congress,” Nov. 3, 1969 and the Report of the Commission on Marine
Science, Engineering and Resources, “Our Nation and the Sea,” Washington, D.C.
January 1969.
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harmful and beneficial consequences of man’s activities on the environment.
From this comprehension, we can employ better engineering and technology
to maintain water quality, control beach erosion, and create modern ports
and harbors. With such information, we can generate criteria to define
options and make choices among alternative regulatory actions, public
and private uses of the seas and coastal lands, and costs. This information
is fundamental to the political decisions needed to manage the environment.

We still lack much of the knowledge needed to provide the understanding
required to assess and predict the effects of inan-induced and natural modi-
fications of the marine environment. In the absence of this information about
the ocean’s ability to absorb stresses and remain healthy, human activities
may generate transformations that destroy, perhaps irreversibly, desirable
properties of the marine environment,

The scientific information required includes establishing baselines or
standards from which we can detect and measure environmental changes
which may occur over the next 10, 20, or 50 years. We need to know what
pollutants and in what quantities are entering the ocean; how much pollu-
tion the marine environment can absorb without substantially harming
other uses; how marine potlutants circulate and disperse, degrade, and con-
vert to other chemical and physical forms; and what effect man’s physical
modifications of the coastline have on water dynamics, marine life and
sedimentation. Much remains to be learned about how pollutants enter the
life cycle of marine organisms and what effect they have on them; and
about how to treat ocean pollutants. An adequate pollution monitoring sys-
tem could furnish information which would provide the scientific basis for
assessing and predicting man-made changes, identifying and controlling
pollutant buildup, managing waste disposal and safeguarding the physical
and biological quality of the oceans.®

The planned approach to preserving and enhancing the ocean environ-
ment underlies the President’s five-point marine science program of Octo-
ber 19, 1969, which calls for deliberate action to encourage States to plan
for and manage the land and water resources of their coastal zones; to
provide assistance in research required for sound management of their
coastal zones; to begin a lake restoration program directed toward under-
standing the actions that would be required to reverse unfavorable trends

_in the quality of our Nation’s lakes; and accelerate ocean-related research on

the interaction of man with the Arctic environment. Recognizing the need
to initiate international action, the program proposes a world-wide environ-
mental quality program as part of the International Decade of Ocean
Exploration, ‘ .

This approach recognizes that the ocean and its resources are limited
and vulnerable and that through careless use of technology we can gravely
damage them. It also recognizes that by acting wisely now we can still
preserve the ocean, its air, water and life for future generations.

*A useful discussion of the needs of a worldwide system of ocean pollution
monitoring is contained in “Global Ocean Research,” a report prepared by the Joint
Working Party on the Scientific Aspects of International Ocean Research nominated
by the Advisory Committee on Marine Resources Research of the FAQ, the Scientific
Committee of Oceanic Research of the International Council of Scientific Unions and
;bg;gWMO Advisory Group on Ocean Research, Ponza, Rome, and La Jolla, Calif.,
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Chapter III

ENHANCING THE BENEFITS FROM
THE COASTAL ZONE

Thirty States, with more than 75 percent of the Nation’s population, lie
on the coasts of the Atlantic and Pacific Oceans, the Gulf of Mexico, and
the Great Lakes. More than 45 percent of our urban population lives in
coastal counties, and almost all of the major megalopoli now projected for
the year 2000 are in the coastal zone—the margin where land and water meet
and interact.

Shipbuilding, maritime commerce, and the fishing industry could have
developed only in the coastal zone. Our naval strength and our seaward
thrust for offshore oil, gas, and minerals must be based there. Many industries
have found it advantageous to locate there because of proximity to ocean
transport, labor, and produce markets. With their growing leisure time and
disposable income, the American people increasingly seek the esthetic bene-
fits of the coastal zone—its climate and opportunities for swimming, sport
fishing, and boating. Tens of millions live or vacation at coastal resorts,
retirement homes, and beach cottages. Millions more regularly head for
beaches on weekends. Many others find business opportunities there. Figure
III-1 exemplifies the increasing demand for coastal recreational facilities.

In the early stages of a shoreline’s development, a few small, individual
actions by users may have relatively little effect on the ecology, and upon
other potential users. As the extent of usage grows, the environment is in-
creasingly modified, often in ways which are reversible only with difficulty.
Further, as eaily users become entrenched, later ones may find themselves
preempted. As examples, dredging, filling, and coastal construction have
already impaired the capacity of large areas to support fish and wildlife;
municipal, industrial, and agricultural wastes have turned many rivers into
open sewers, and altered the ecological balance of the estuaries into which
they flow; and the limitations imposed by extensive private ownership have
sharply reduced public access to beaches at a time when a growing and
increasingly afffuent population demands more recreational opportunities.

The diversity, magnitude, and significance of activities in the coastal zone
require that many diverse interests inust become involved in its management,
if balanced multiple usage is to be assured, and further degradation of the
environment avoided. This participation includes private landowners, and
industries which occupy coastal sites; conservation and recreation interests;
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The Santa Barbara oil spill spread to the California
coastline. A second well is being drilled from the ship in the
bottom of the photo tointercedt the orivinal well




Figure t1l-1—Popuiation Growth In Nation’s Coastal Zone
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) and government at all levels—local, State, and Federal. Despite the obvious
advantages to be gained, however, coastal Jands and waters have not often
been subjected to effective planning. In too many cases development has
been oriented toward immediate and single-purpose uses of short-range
economic advantage, with little thought being given to broader, long-range
considerations.

These varied, growing, and often conflicting demands on the coastal
zone have already created, in many areas, an urgent need to correct past
abuses and insure optimum usage in the future.

Because of the diversity of coastal zone activities in which the Federal
Government has a responsibility, almost every member and observer agency
of the Marine Sciences Council is directly concerned with some aspect of the
coastal zone. For purposes of clarity, their various functions and activities are
presented below in a summarized and abridged form:

Department of the Interior: -
Office of Water Resources Research.
Administers programs in the study of water supply and of resources
" which affect water.
Bureau of Commercial Fisheries.
Carries out programs to maintain maximum fisheries resource
production, and to maintain a vigorous fishing industry.
Bureau of Sports Fisheries and Wildlife.
Conducts programs to assure the perpetuation and enjoyment <
sportfish and wildlife resources.
National Park Service.
Administers and promotes the use of natural, historical, and recrea-
tional areas in the national park system.
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Department of the Interior—Continued
Bureau of Mines.

Conducts programs to develop mineral resources and promote

safety in mineral industries.
Geological Survey.

Conducts surveys and research in geology, topography, and mineral
and water resources; classifies land as to mineral character and
resources; provides engineering supervision for power permits;
enforces regulations applicable to oil and mining leases,

Bureau of Land Management.
Administers or participates in administration of mineral resources
on Federal Lands.
Bureau of Outdoor Recreation.
Promotes outdoor recreation and natural beauty programs.
Federal Water Pollution Control Administration.

Administers programs to enhance the quality and value of water

resources, and to prevent and abate water pollution.

Department of Defense.

Department of the Navy.

Conducts and supports programs in marine research, surveys,
engineering, production, and operations to enhance our na-
tional defense capability. Produces navigational charts and pub-
lications and some prediction services for mariners. Provides a
national capability for salvage operation.

Department of the Army.

Conducts work and research to improve and conserve rivers, har-
bors and waterways, to protect shorelines and to prevent flood
and hurricane damage; conducts mapping and charting in sup-
port of these functions. Provides data to users of ports and

waterways. Administers the program of permits for construction -

in rivers and coastal waters.
Department of Commerce.
Environmental Science Services Administration.

Conducts research, surveys and production concerned with describ-
ing, understanding and predicting the state of the oceans,
atmosphere, and earth,

The Maritime Administration.

Supports research programs in shipbuilding, ship operations, and
ports, harbors, and marine terminals as they relate to the needs
of commercial shipping. '

Departmer * n{ Health, Education, and Welfare.
Natic.al Iistitutes of Health. .

Ceirducts research programs related to human health and disease

as related to the marine environment.
Food and Drug Administration.

Administers research and regulatory activities related to the health -

and safety aspects of marine foods and drugs.
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Department of Transportation.
Coast Guard.

Conducts research and development leading to improved syst
for marine search and rescue, merchant marine and recreatic
boating safety, pollution, and polar transportation.

Atomic Energy Commission: Conducts and supports programs related .
the effects of atomic energy matters on the marine environment.

National Science Foundation: Supports research programs to increase our
basic and applied knowledge of the oceans through the National Sea
Grant Program, supports coastal zone research in scientific, engineering,
and social aspects, training and dissemination of information.

National Aeronautics and Space Administration: Conducts and supports
programs to improve our ability in remote sensing of the environment,
Smithsonian Institution: Conducts research on basic oceanography and

ecology.

Agencies that are not members of the Council, but have major responsibili-
ties relating to Jand and other resources of the coastal zone, include the
Departments of Agriculture, and Housing and Urban Development.
Most Federal agencies conduct or sponsor activities in the coastal area.

initiatives To Meet Needs of Coastal Development

In recognition of both gravity and urgency, the administration’s five-point
program to strengthen the Nation’s marine sience activities includes three
areas-coastal zone management, undertaking coastal zone research, and
lake restoration—which are directly concemed with coastal zone problems.
The other two, the International Decade of Ocean Exploration, the Arctic
studies have many elements which bear on these problems.

Coastal Zone Management

Increasing urbanization, a growing population with higher incomes and
leisure time for recreation, and expanding industrial development have
imposed greater demands for use of the coa:tal margin and Great Lakes.
Without planned and controlled development, aided by better knowl-
edge of the ecological impact of development, the natural coastal environ-
ment inay be jeopardized and future options foreclosed. There is a manifest
national interest in the effective management, beneficial use, protection,
and development of the land and water resources of the Nation's estuarine
and coastal rore for the following reasons:

1. The pressures of population growth and economic development im.
pose an increasing number of conflicting demands upon the finite re-
sources of the coastal zone.

2. Ratuaries, marshlands, and other parts of the coastal 2one contain ex-
tremely valuable habitats for fish and wildlife which move beyond State
boundaries; such areas ate vital to the life support of a major part of the Na-
ton's commercial and sport fisheries harvest; such areas, particulatly the

4



Green Harbor, al Marihfield, Mass.,, Aat besn improved by the Corps of Engineer:
throngh a cort-sharing project mith local interests, Expansion and deepening of the
channel, construction of breakwaters, and provirion of belter whasf [acilities now
make the harbor much more wseful both to recreational and commereial fishing craft.

estuaries, constitute ecological systems which are susceptible to destruction
and disruption by man.

3. Continued uncoordinated development activities in the coastal zone
pose an immediate threat of frreversible harm to the coastal zone and its
resources and a loss of the benefits it offers.

4. The coastal 2one is a valuable area for multiple economic, recreational,
and resource uses.

5. The interest in the coastal rone extends to the citizens of all States, and
is not limited to the citizens in the coastal States.

Legislation is required to provide policy objectives and authorize Federal
grants-in-aid to encourage States to assumne greater responsibility for plan.
ning and management of their coastal areas. The administration’s proposal
for such legislation has been introduced in the House as H.R. 14845, and
in the Senate a3 S. 3183. Two types of grants would be authorized: (a) for
initial development of planning and regulatory mechanisms; and (b) for
implementation of the management plan. The latter grants would be ap-
proved by the Secretary of the Interior, contingent on the State having
designated a single agency to receive management plan grants; having
organized to implement its management plan; and having demonstrated that
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the agency or agencies have necessary regulatory authorities to implement the
plans.
The management plan should include—

(1) An identification of the boundaries of the portions of the State
subject to the management plan;

(2) An identification and recognition of the national, State, and
local interests in the preservation, use, and development of the coastal
zone;

(3) A feasible land and water use plan, consistent with applicable
water quality standards, within specific sections of the coastal zone,
reasonably reflecting the needs of industry, transportation, recreation,
fisheries, wildlife, and natural area protection, and residential develop-
ment and other public and private needs, taking into account both short-
term and long-term requirements; ;

(4) A description of the coastal States’ current and planned programs

for management of its coastal zone consistent with the management
plan; :
(5) An identification and description of the means by which the
management plan and other resource use and management plans at
the Federal, State, and local levels in which the coastal State is repre-
tented or is a participant concerning use, conservation, and manage-
ment of the coastal zone will be coordinated, including the relationship
of the management plan to State, interstate, and regional comprehensive
planning as appropriate;

(6) Procedures for adequate review of State, local and private proj-
ects for consistency with the management plan;

(7) Procedures for fumnishing advice as to whether Federal and
federally assisted projects are consistent with the management plan;

(8) Procedures for modification and change of the management
plan, including public notice and hearing;

(9) Evidence that the plan was developed in cooperation with rele-
vant Federal agencies, State agencies, local governments, and all other
interests;

(10) Procedures for regular review and updating of the manage.
ment plan;

(11) Adequate provisions for disseminating information concerning

" the management plan and any subsequent modifications or changes

therein; and
(12) Provision for conducting, fostering, or utilizing relevant
research.

The recommended program would—

(1) Provide for balanced use among diverse private and public
interests, while preserving the quality of the coasal and Great Lakes
environment;

(2) Insute adequate comtal recreational opportunities and fish and
wildlife habitats for present and future generations;

(3) Strengthen the States’ capabilities to administer coastal patural
resources that fall undet their jurisdiction ;



(4) Lessen the need for Federal intervention in coastal resource
:nanagement decisions ; and

(5) Provide greater integration of existing planning, conservation,
and development programs, many of which are federally assisted.

The administration’s proposed bill would authorize $2 million for the
Department of the Interior in fiscal year 1971 to begin the program,

Approximately 23 Federal bureaus now interface with State coastal opera.
tions. The administration proposal would assign responsibility to the
Secretary of the Interior for administering the Federal program, and for
assisting in coordination of the activities of other Federal agencies.

Coastal Zone Research

Rational management decisions on use of the coastal zone shou'd be
predicated on scientific information as to the unwanted and often un.
anticipated effects of man’s activities on the coastal ecology. Such compre-
hension of the dynamics of coastal ecology is today largely absent. So are
assessments of the natural ecological baselines in terms both of the physical
properties and the biological content of coastal waters and interaction
with the land interface. Also, monitoring capabilities to detect the changes
already occuring in water quality are too limited to meet needs.

The Federal Government already supports, through a variety of instru-
ments mentioned eatlier, important research on coastal zone problems, and
funds for this program will be increased in fisca] year 1971 (See app. A).
In addition, planning is underway under the leadership of the Depart-
ment of the Interior to identify requirements for research related to coastal
rone problems, and to assess the adequacy of existing Federal, State,
and other institutions to provide the required research. This planning is
expected to provide information needed to determine how existirfy capabili-
ties can be better utilized and whether consolidation or discontinuance of
activities may be required, or if new activities may be desirable, how addi.
tional research could be used by States in improving their management of
coastsl rone resources, what new activities are required, and how they
should be funded.

Pliot Study of Lake Restoration

Our Great Lakes, lesser lakes, and many estuaries are exhibiting losses
in water quality that destroy their value for various uses—unfortunately at
the same time use demand ks sharply increasing. The prolific growth of ob-
noxious weeds and algae scumns that induce eutrophication, then transforma.
tion into & manh, eventually wipes out natural wildkife. Because early
signs of pollution are subtle, public reaction usually does not oceur until the
pollution becomes advanced. By this time, {t Is difficult to slow down the
process, ket alone reverse it.
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Both corrective and prophylactic measures are needed. Yet marine pollu-
tion has so many causes—municipal sewage, industrial wastes, common
chemicals {e.g., pesticides, herbicides, fertilizers, antiknock compounds, ete.),
oil spillage, etc.—that technical prescriptions are difficult to formulate which
are both effective and economical. Moreover, those having technical merit
may be politically unpopular. Acceptance could be facilitated through a
demonstration project.

To determine the feasibility of restoring the quality of some of the Nation’s
seriously damaged waters, existing technology should be tested on small
bodies of water and new methods developed to establish the most practical
and economical means for proceeding with the major task. The Department
of the Interior has the responsibility for developing a lake restoration pro-
gram and $I million has been requested in the fiscal year 1971 budget to
accelerate these efforts,

Work is already proceeding under the auspices of the Federal Water Pollu-
tion Contro} Administration for research on some portione of the problem.
These include nutrient removal, nutrient deactivation, Rushing of lakes after
nutrient control measures, dredging of sediments to prevent reinoculation
of nutrients, weed harvesting, and aeration of the lake water body.

This research has been going forward in Lake Erie as well as in several
smaller lakes in Minnesota, Wiwonsin, Maine, and Washington. It is
expected that sn:a!l bodies of water will be selected for further study and
treatment as part of a demonstration project.

Program for the Great Lakes

‘The Great Lakes system—five huge, interconnected bodies of water—is a
unique component of the coastal zone. The lakes are fresh, but their vast
size subjects them to oceanic scale forces; their shorelines vary from almost
virgin wilderness to highly concentrated metropolitan complexes; 25 miltion
people, and 25 percent of our national indastry are in the basin, yet the
waters themselves are international in character. Although the Great Lakes
escape some of the problems created by a saline, open-ocean environment,
others moie than replace them, and only Lake Superior is relatively free
from deleterious effects,

Because of the regional and international aspects, environmental planning
and resource management are exteaotdinarily complex. ‘The United States
and Canada join forces through the Great Lakes Fishery Commission and
the International Joint Commission, while the Great Lakes Basin Com.
mission, the Great Lakes Reglonal Commission, and the Great Lakes Com-
pact Commission deal with reglonal matters within the United States.

‘The Marine Sclences Council sponsored studies during 1969 both through
its Committee on Multiple Use of the Coastal Zone and by contract, on
several phases of the subject. The Committee’s Great Lakes Panel com.
pleted & report which identified major administrative and managerial issues.
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Another study ? contrasted the problems of multiple use of the coastal zone
in two extreme cates—Lake Superior and Lake Erie.

During 1969, the Federal Water Pollution Contro! Administration in co-
operation with the Coast Guard increased surveillance of the Great Lakes
for water polluticn, gave nearly $16 million in grants for the construction
of urban sewage treatment plants, and joined with eight States in pollution
enforcement actions. Major research efforts concentrated on finding ways of
cutting down nutrient input which contributes to eutrophication. It also
put its resources to work on combating DDT, thermal pollution, feed lot
wastes and stream water runoff. During 1969, the Administration invoked
the Oil Pollution Act of 1924 for the first time in the Great Lakes to remove
thousands of gallons of oil from a ship abandoned in Lake Huron.

A pilot dredging study investigating the effects of dredging practices on
water quality was completed by the Corps of Engineers, Studies to determine
the effect of the disposal of polluted dredged materials in the open waters of
the Great Lakes were continued by the Corps of Engineers with FWPCA
directed primarily at determining the need, feasibility, and cost of various
alternative procedures for disposal, containment, or treatment of solids re-
moved during a dredging operation. The Corps also initiated a program of
measurements of wave forces on monolithic breakwaters in the Great Lakes.
Development of engineering and technology continued on the design and
construction of works to control lake levels and to compensate for larger
navigation channels.

The Bureau of Commercial Fisheries completed a 4.year pesticide moni-
toring program to astess pesticide contamination of estuarine and Great
Lakes fishes. Results show that the threat to fishery resources is chronic,
affecting reproduction in the food chain. The pesticide monitoring program
provided much data to the Bureau and other agencies to determine the
steps to be taken to control pesticide pollution of the Great Lakes. It also
provided information techniques suitable for reducing the pesticide con-
tent of various species. This undoubtedly prevented a more drastic decline
in use of Great Lakes fish during the increased concern over pesticides
calused by the Food and Drug Administration seizure of Lake Michigan coho
salmon.

Close surveillance is being made by BCF scientists of the response of fish
populations to changes in the aquatic environment of Lakes Michigan and
Erie. As an cxample, the Bureau in collaboration with the Department of
Fisheries of Canada continued work on sea [amprey control under the
direction of the Great Lakes Fishery Commission. Intensive studies of the
distribution of the herring-like alewife, and development of methods to
predict and reduce the intensity of heavy dieoffs were carried out.

Enhancing Water Quelity

Maintenance of water quality is one of the most eritical problems in the
coastal 2one. Pollution alters the ecological balance, and frequently aliens

1 *The Role of Marine Sciences in the Maliple Use of the Coastal Zone of Lake
Esie and Lake Superioe.”
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it for the worse. Dirty water is incompatible with goals of recreation. While
in many of our lakes and rivers pollution has reached the crisis level, the
ocean has fortunately not yet arrived at this stage; we still have the oppor-
tunity to forestall future blunders.

This situation challenges government and industry to take prompt and
wise action. The Federal Water Pollution Control Act calls for the enhance-
ment of the quality and value of the Nation’s water resources and for the
prevention, control, and abatement of pollution by establishment of water
quality standards for interstate and coastal waters. The Secretary of the
Interior has given substantially complete approval to the standards developed
by the States. Primary responsibility for the enforcement of these standards
rests with the States; if they fail to act, however, the Federal Government
may bring suit against polluters.

The Clean Water Restoration Act of 1966 (Public Law 89-753) provides
for grants to States, municipalities, or intergovernmental bodies for assistance
in developing projects to demonstrate advanced methods of waste treatment
and discharge control. The act also provides for a comprehensive study of
estuaries, including impact of population and economic development on
water quality, In response to these requirements the National Estuarine Pol-
lution Study has been completed by the Federal Water Pollution Control
Administration in collaboration with other Federal agencies, State ard local
governments, and industry and scientific representatives. To make readily
usable the vast amount of information an automated storage and retrieval
system was developed which contains data on over 850 estuaries, Ninety
percent completed, this inventory will be finished in early 1970.

"The report discusses the present state of knowledge on the estuarine 2one,
and proposes study and research programs to fill the identified gaps. It
analyzes the biophysical and socioeconomic aspects of the estuarine zone,
and presents recommendations for a comprehensive national program of
estuarine and coastal zone management, using multiple long-term use of the
estuarine environment as the common denominator.

The vital roles of State, local, and regional groups, as well as public
and private interests, are recognized, and many responsibilities are suggested
for them. The primary Federal responsibility is identified as leadership in the
definition of policies and objectives, and :upport, both directly and by the
activities of its agencies, to others involved in estuarine work. Against that
backdrop, the Federal role was defined as—

(1) Providing impetus and progressive improvement of the national
program through appropriate legislation;

(2) Providing continuing support and guidance to the States through
grants, cooperative activities, technical advice and assistance, provision
of services, promotion of intentate cooperation, advice on manage.
ment policies, and public information programs;

(3) Completing and maintaining the broad national inventory of
estuaries and coastal areas;

(4) Continuing broad estuarine and roastal studies not of a local
nature;

(3) Participating in local and regional studies where appropriate;

(6) Exercising regulatory authority in such aress as enforcement of



water quality standards and other controls over pollution and main-
taining controls over certain uses or modifications of the estuarine zone;
- (7) Coordinating Federa) estuarine and coastal management activi-
ties, and providing means for integrating these with those of State, local,
and regional agencies;

(8) Monitoring developments in coastal areas and evaluating the
effectiveness of the national program—in cooperation with States; and

(9) Assuring adequate consideration for the protection of estuarine
values in the formulation of river basin development programs by rec-
ognizing the impacts of upstream water quality and related land re-
source development on the estuaries.

Specific recommendations for legislation and other action to carry out
the national policy and achieve these goals were submitted in the study.

The National Multi-Agency Oil and Hazardous Materials Pollution Con-
tingency Plan of 1968 established a pattern for a coordinated response among
the Departments of the Interior, Transportation, Commerce, Defense, and
Health, Education, and Welfare, and the Office of Emergency Preparedness
in the event of a pollution emergency. The Department of the Interior is
responsible for administering, developing, and revising the plan. Through
national and regional plans, the exnertise of all agencies involved are brought
to bear in case of an emergency.

The plan provides for a National Inter-Agency Committee concerned with
plans and policies for response to pollution incidents. It develops procedures
for the coordinated reaction not only of Federal sgencies, but also State,
local, and private groups. The Committee reviews regional plans, reports
on the handling of major or unusual incidents, and makes recommendations
on training, research, equipment stockpiling, and other matters to assure
preparedness.

A Natonal Operations Center is maintained as are several regional cen-
ters. The National Center monitors reports of pollution incidents received
from regional operations centers. If an incident exceeds the capability of a
regional group, is interregional, or becomes a major hazard to life, property,
or national security, a National Joint Operations Team can be activated to
provide advisory assistance and coordination. ' -

Actual direction of pollution control efforts during an incident rests with
a predesignated ori-scene commander. The Coast Guard is assigned the re-
sponsibility of furnishing on-scene commanders for coastal waters, the Great
Lakes, and major inland navigable waters; the Department of the Interior
will provide commanders far other areas. Response to a pollution incident
may pass through several phases, depending upon the severity of the situation.
Initial discovery and notification may be followed by containment and
countermeasures; cleanup, restoration, and disposal; and finally, recovery
of damages and enforcement.

Santa Barhara Ot SpiN

A recent exampie of the plan in action was offered in the activity following
the Santa Barbara offshore oil spill.
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No single pollution incident during the year attracted as much public
attention and posed such urgent and complex technical problems as the
leakage of oil and gas from an offshore well near Santa Barbara, Calif. Be-
cause of this, and as an example of the national pollution contingency plan
in operation, an overview of the sequence of events follows:

Calendar of events—1969:

2

Jan. 28 . Gas blowout occurred at about 52 miles from Santa
Barbara. Coast Guard notified; initial efforts made
by company to cutb the flow.

Jan. 29 e 12-mile-tong thin slick south of platform, Ya-square-
mile heavy slick near well, use of chemical dis-
persants commenced. Efforts to curb flow unsuc-
cessful, District disaater control plan implemented
under commander, Coast Guard Group, Santa
Barbara, as on-scene commander. Meetings with

State, local, and Federal officials.

Jan 30 e Stick spreading, but not to beaches. Oil booms acti-
vated at some locations. Application of low toxic-
jty chemical dispersants began.

Jan. 3 First oil reached beaches. Commenced application

of dispersants from boat equipped with booms.
Wildlife treatment center set up.

| 11 T PO Oil reaching beaches, but still light; main slick
thickly packed in a 1.mile triangle around well.
FWPCA ordered application of chemical stopped
due to possible toxicity. Additional tugs, barges,
and booms called in.

Feb 2ecacmmmecananaan, Drilling operations commenced to slant a relief well
into the original hole. Efforts to contain the ol
by booms at the well failed due to heavy weather,
Oil on besches continued light.

Feb.8emmmannan cnmacans Recommended chemlcal dispersants. Different boom
fabricated to contain the oil near the well. Use of
log booms, and of straw and other coagulants
started off besches; additional inflatable booms
positioned In coastal areas. Beaches still essentially
i}eu of oil; heavy alick 2 miles off Santa Barbara

| 11 TS Weather deteriorating; crude oil arriving on beaches
atSanta Barbara,

| 71 TS Attempts to seal well still unsuccesful Weather
stormy ; effotts to contain oil al source suspeaded.

) Beach cleanup attempts intensified. al dis-

persant discontinued except in vicinity of well

Feb 6cccacaaaman, Weather continued bad; oil coming ashore heavier
concentrations.

Feb. tavnacaniancaanaas, Well lul:d;’ off; weather modetated; beach cheanup
[ N

FebBocauninaanann eeee Flow ceased; most of oil already mbote, but some

alicks atill offshore, which soon dispersed to small
westhered patches. Beach cheanup continued.

Feb 12eancaucicananas. Oil seepage statted agaln; containment, skimming,
and chemical dispersal tesurnad neat well. Sub.
menible tutvey of bottom near platform
unsoceentul.

r& | [ TP SM uunﬁn’ L] 'imﬂ a mile d b!ldl; m
trapped in kelp beds.
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Calendar of events—1969—Continued

Febo 17 Production of oil authorized from shallow zones to
relieve pressure causing seepage.

Peb. 24 oo Following stormy period, new oil deposits on beaches.

Feb. 28 . Increased seepage. Chemicals, skimmers, and con-
tainment attempted. :

Mar e Efforts made to seal fissure leaks,

Mar 4 Flow somewhat reduced.

Mar 6. e Shick consisted of streaks of oil extending southeast
of platform; chemical dispersants continued.

Mar 7 eeeeee Dispersants discontinued. Flow much reduced.

Mar. 18 e Dispersants and skimming continued for several days
near well, Estimates are that small seepage may
persist for some time.

In retrospect, there was a degree of success in almost all corrective efforts,
but none were fully adequate. Chemical dispersants were variable in their
action; sinking agents were not generally successful. Containment booms were
adequate in some cases, but much engineering development remains to be
done to provide a fully effective system in rough water. Floating skimmers
worked well in seas up 10 6 feet high; beyond this, their efficiency rapidly
decreased. Beach cleaning continued to be a major problem, especially on
rough, rocky stretches.

Following this incident, a Presidential Panel was convened which reviewed
the problem of oil spills and related matters. In its finst report,? which was
primarily concemed with prevention and correction of oil spills, the Panel
noted that the United States does not now have sufficient technical or
operational capability to cope with a large-scale oil spill in the marine en-
vironment. It recommended further action, including steps to reduce the
probability of spills, research toward better control methods, and several
administrative, regulatory, and legal changes to improve the overall situation.
It was also suggested that an advisoty team, including experts in ecology,
cnvironmental science, engineering, and economics to assist during an inci-
dent and the followup analyses and assessment, be made available.

In its second report the Panel considered the management of offshore
resources, and their exploitation with lessened danger of pollution. It sug-
gested that & Resource Advisory Board be established to advise on develop-
ment of resources, and that the views of State and local governiment bodies
be incorporated into plans for development of Federal offshote mineral
resources. The possibility of placing some resources in escrow for future
development was raised, as well as the need for more stringeat regulations,
for production methods as circumstances warrant. The desirability of unitized
production and of underwater production facilities when feasible were recog-
nized, A shortage of personnel and information in Federal agencies concerned
with these matters was noted, and cotrective action recommended.

Another step to insure the safer development of offshore mineral resources
o Federal lands was taken by the Secretary of the Intetior in August with
approval of new regulations governing oil and gas leasing and development
 operations on the entire U.S. Outer Continental Shelf from Maine to Alaska.

' “The Oil Bpill " Fimt R of the President’s Panel oa Oil Spilly;
and -onmsﬁmmw WM“Q and an Opportunity,” Smdp‘h-
port of the President’s Panel on O Spills; Office of Sclence and Technology, 1969.

49




|

The Coast Gurl‘ hes sponsored development of an air-deployable system of collapsible
containers and related oil transfer equipment. This syitem is designed to ofdoad oil
from shipsin distress to avoid spillage and contamination.

This represented the first revisions since the Outer Continental Shelf leasing
program was begun 16 years ago. The new rules contain strengthened
provisions for—

(1) Full consideration of all environmental factors, including aquatic
resources, esthetics, and recreation, before a decision is made to offer
leases for sale (features of this process provide that public hearings may
be held and that there may be consultation with State agencies, organi-
zations and individuals) ; ’

(2) Suspension of any operation, including production, which in the
judgment of the Geological Survey’s regional oil and gas supervisors
threatens life, including aquatic life, property, mineral deposits or the
environment;

{3) Prior review and approval by the supervisor of plans and equip-
ment for the prevention of pollution, blowouts, and leakage, before
drilling may begin either for exploration or development;

(4) Prior review and approval of exploration, drilling, and develop-
ment plans in detail before work may begin which include location of
wells; platforms and structures; proposed pipelines; and the lessee's
interpretation of undersea geologic structures;

(5) Stiffer technical requirements for well drilling, casing, and ce-
menting to prevent environmental contamination and to maintain con-
trol of wells; g



(6) Frequent activation of blowout prevention equipment to test for
proper functioning; :

(7) Prompt reporting of leakage or spills to the Coast Guard and the
Federal Water Pollution Control Administration, in addition to the
Geological Survey’s regional supervisor; and

(8) Control and total removal of the pollutant, wheresoever found,
at the expense of the lessee, in case of pollution damaging or threaten-
ing to damage aquatic life, wildlife, or public or private property.

The combined effect of these improvements—both technological and
managerial—will be to progressively lessen the likelihood of spills such as
that ofl Santa Barbara, and to assure quick containment and correction if
they do oceur. ‘

Research and development projects currently underway looking toward
technological improvements include the following:

Design and fabrication of a prototype air-delivered transfer pumping
and storage system is in progress and field tests are underway. The objective
is to provide a quick-response capability to remove bulk oil from a stricken
vessel before it is spilled.

Investigations are in progress on the utility of ultraviolet to infrared,
and microwave sensors, for possible use in all-weather, direct reading, air-
borne detection of oil spills.

Investigations are being carried out on techniques to permanently sink
oil slicks through the use of chemically treated sand.

An engineering study is in progress to establith design criteria for the
development of containment booms for use on the high seas.

San Frantlsco Bay

“San Francisco Bay is an irreplaceable gift of nature ti:at man can either

abuse and ultiniately destroy—or improve and protect for future genera. -

tions.” This Introductory statement sets the theme of the San Francisco
Bay plan, produced by California’s San Francisco Bay Conservation and
Development Commission. In carrying out its studies, the group drew
on the knowledge of public, industry, local, and State groups, as well as
the Corps of Engineers, F&deral Water Pollution Control Administration,
and the Public 1ealth Service.

During 3 years of deliberation, the Commission produced 23 volumes
of technical reports in addition to fts final plan. The group concluded
that the San Francisco Bay complex could serve human needs to an even
wider degree than it does now, but that programs of development, modifi-
ga”t!:n,mdcomcdonmuubedm on a regional rather than a local

A major tool in the planning and implementation of tuch programs will
o eprodc nd msssar peinent phenomnenn, Indhding B, s
to uee measure t 'y ing cusrents,
salinity content of the water, and shoaling of the bottomn, an excel.
I;nutmdb':dfmﬁmuwduzﬁmﬁm&umm ted for the area.
by} past year, extensions to the model were completed incorporating
t}ndguo(d)dmw-&njoqumkm
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© environment.

Lakeshore. -

The hydraulic model now includes all the delta waterways south of
Sacramento, west of Stockton, and north of Tracy; all of Suisun, San Pablo,
and San Francisco Bays; and more than 200 square miles of the adjoining
Pdcific Ocean. '

During the year, using the expanded model, the Corps in collaboration
with other agencies initiated studies of San Francisco Bay and the Sacra-
mento-San Joaquin delta area for water qua'ity and waste disposal. The
search for solutions to these specific problems will consider the total impact
of all competing needs, such as flood control, navigation, salinity contm,
water supply, tidelands reclamation, and recreation.

The Corps of Engineers also initiated an in-depth study to prepare a plan
to guide the development of the entire bay region. By balancing present
and potential users against the environmental resources of the area, a range
of alternatives will be established from which Federal, State, and local
interests can choose those most prudent and fruitful for the benefit of the
greatest number. o ' o o

Chesapeake Bay

The Chesapeake Bay offers a range of problems and possible solutions
that may furnish guidance for work in similar estuarine and coastal environ-
ments, The Corps of Engineers, with the assistance of the Chesapeake Bay
Study Advisory Group, representing State and Federal agencies as well as a
wide variety of disciplines, has refined and extended its earlier investigations.
A detailed plan has been prepared for a comprehensive study, construction
of a hydraulic model of the bay, and an associated research center.

. Multidisciplinary research activities in the technical center would con-

centrate on hydraulic and ecological studies. The physical model of the
bay, supplemented by mathematical models and conventional analysis, would
help to provide a fuller understanding of the physical and biological traits
of the bay, and the insight necessary to properly manage the system in
consonance with man’s rapidly increasing involvement in the Chesapeake

' Comorvatlonand ‘R‘qq‘:rentl‘oﬁ A

CIEY

T The Natidﬁal Parkﬂ Semce n6v&>‘includ¢s 2)2var'éé’s‘;:‘6ntiéﬁ6us td the coast-

line—13 national parks and monuments and nine national seashores and
lakeshores. s LT BT e e

e o) ¥

. In addition, the Service administers 28 historic areas located along the
't coasts. Most recently authorized for incorporation into the system are:
" Biscayne National Monument in Florida and Redwoods National Park -
- which includes a 30-mile stretch of the California coast. Feasibility studies .

were made in other proposed marine areas. Acquisition of National Park

Service lands is continuing, including areas located in the coastal zone - -
such as Assateague Jsland National Seashore, Biscayne National Monument, . -
and Pictured Rocks National -~

Indiana Dunés National Lakeshore,




Many countries are expressing concern for the perpetuation of their unique
underwater resources for scientific purposes and for underwater visitor
observation. This interest is reflected in the number of countries which
have created or are considering the establishment of underwater national
parks and marine preserves. During the year, the National Park Service
provided encouragement and information on this subject to many nations
including: Japan, Thailand, Korea, Taiwan, Australia, New Zealand, Costa
Rica, Colombia, Canada, South Africa, Tanzania, and Greece. ;

The National Wildlife Refuge System now includes 91 refuges in the
coastal zone containing 20.4 miltlion acres devoted to management of migra-
tory birds and other wildlife, including the preservation of endangered
species. Of these, 10 rafuges containing 19.8 million acres are in Alaska.

. , Approximately 13,000 acres were acquired during ﬁscal year 1969 under the

A accelerated wetlands acquisition program. -

o The Bureau of Outdoor Recreation plays a central tole in promot.
ing Federal-State cooperation and coordination to provide recreational
opportunities, including those in the coastal zone, Also statewide outdoor
recreation plans have been prepared by all States, many of which provide for
meeting marine-related recreation needs and the preservation of coastal
areas. Based on these plans, the Bureau has assisted over 4,000 State and
local outdoor recreanon pro_;ects many of whlch are located in the coastal
zone,

The Army Corps of Engxneeu makes substannal contnbunons to both
conservation and recreation through its research studies and development
programs for beach erosien control, shore protection, flood control, hurricane

. barriers, intercoastal waterways, interoceanic canals and boat harbors, An
.- example of the rewarch field studies undertaken by the Corps is the experi-

... mental groin structure at Point Mugu, Calif,, which provides a capability

.. #; for conducting controlled experiments on shore processes. Corps of Engineer

~- planning assists the State and local governments in the development of
- % plans by providing data, information and guidance regarding water re-

- sources, and marine sciences development proposals. Additionally the

.+~ Corps, cooperates with State and local governments in having beaches -

" restored or improved for public use; natural barrier beaches and shore

" areas bolstered by sand fill, fences, vegetation and stmcturu, and small '

. boat harbors developed for recreanonal and fishing boats. ;
.. The National Shoreline Study was commenced by the Army Corps of - e
Engineers, in cooperation with State and Federal agencies. The study, which ~ - = -~ " ..
- will cover both pnvate and pubhc coastlines,” will 1dent1fy those areas in .. | f
. which shoreline erosion poses serious problems to economic and recreation © _ - P
uses, and to ecological and other relevant factors, It will also propose -
genemlly the appropriate typé of remedial actions for areas with serious
erosion problems. The study, will serve as a basis for the development of
. guidelines by Federal,; State,' and local agencies for the optimum uses of '
shores subject to erosion, bu 'll not mclude reeommendatlons for author- =
- ization of specific projects. ENEEE 1. Fithbe e
: More than 20 million people now partlcnpate in recreational boattng in .
coastal waters, and the Coast Guard estimates an increase of over 200,000 - > 7
boats per year on our waterways. Boating has become an important factor . " i o . |
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in our economy, accounting for $3 billion in related expenditures in 1969.
An increasing demand for marinas, harbors, aids to navigation, and protec-
tion is clearly evident. Working toward safer recreational boating, the
Coast Guard has negotiated 39 agreements for Federal/State safety pro-
gram coordination; legislation has been proposed providing for a national
boating safety program for small boat construction and performance and for
assistance to State programs. ESSA assists the smal] boat enthusiast through
its nautical chart program and marine weather forecasts.

The Fish and Wildlife Service, as a part of its total program, provides

information pertinent to a wide range of recreational and conservation
problems. As one example of its contribution to multi-use development and
management in the coastal zone, during 1968 it screened some 5,100 applica-
tions for construction permits and found that approximately 5 percent of
these would have adverse effects upon fish and wildlife resources.
° . The Bureau of Sports Fisheries and Wildlife continued its wide-ranging
studies supporting recreational fishing. Its marlin and sailfish tagging pro-
gram has traced the migration of these species throughcut the Pacific.
Experiments aimed at creating artificial fishing reefs have shown that scrap
tires are the best materials, being easy to handle, attractive to fish and related
organisms, durable, and not producing deleterious decay products.

Coastal Projects of Federal Agencles

The programs of the Federal agencies, often carried out in collaboration

with State and local governments, are aimed toward a sequential approach

- to coastal problems. It is first necessary to gather facts on the coastal zone,

_ to provide the data base from which further research and affirative action

.. start. This includes not only mapping the coastline and adjacent waters,

" but also the establishment of ecological baselines. From this information,
research projects to provide a better understanding of the situation, and to

;"7 develop techniques for corrective measures can be developed. Pilot projects
""" to test the efficacy of these measures can then be run as a prelude to full-

scale coastal improvements. A sampling of these interrelated activities not

" covered in other sections of the report, include the following: - =\ .
: 1. A 2-year project of monthly determinations of concentrations of iron,
" manganese, and zinc in estuarine sediments and water was completed by
. the Geological Survey. This will serve as a valuable baseline to
possible changes from radiation pollution, <34 g 2k i mapder o

¥

pumping system, and emergency tankage, to quickly remove oil from a trou-

fOI' 1970, Y 25,1 YErS & Gt

are being investigated by the Corps of Engineers and the Bureau of Sport

harmful effects of dumping potluted dredged materials in the G

This study is now under review. :

%

valuate
¢ 2. Engineering studies are being cairied out by the Coast Guai d, wbrking
. toward the development of booms to contain oil spilled in the open ocean, - -~
“and for the design and fabrication of an air-transportable, high-capacity -
. bled vessel before spillage. Prototype testing of the latter system is scheduled.
2R ‘;" - - . 3 A ““3,.: AT (»4_“'-‘-". o
= 8. The adverse effects of sewage sludge dumping in the New York bight

Fisheries and Wildlife, The Corps has completed a pilot study of the possible "
reat Lakes, - -~




4. Through its pesticide monitoring program in both ocean and Great
Lakes, the Bureau of Commercial Fisheries determined levels of pesticides
in shellfish, crustacean, and fish stocks. This information can be used to plan
pesticlde utnhzatnon compatlble with continued harvesting of commercial
species,

5. An ecological study of Bxscayne Bay, Fla., is mveamgatmg the effects
of thermal pollution from a nuclear powerplant on fish life. The Atomic
Energy Commission is supporting the study of noncommercial species, and
the Bureau of Co:nmercial Fisheries those which are of commercial value.

6. A counparison of the ecology of a natural marsh area with that of a
marsh altered by channelmg and filling is bemg conducted by the Bureau of
Commercial Fisheries in Galveston Bay. v

7. The Corps of Engineers published a study on methods avallable for
the analysis of physical and ecological problems in estuaries?

8. Numerical models and prediction programs to forecast storm surges
along the coastline have been developed and tested by ESSA and Navy.

9. Acate (96-hour) toxic effect of several new pesticides on oysters,

. shrimp, and fish were evaluated by the Bureau of Commercial Fisheries
", under controlled conditions in the laboratory. Information obtained from
=’ these aﬁg other toxicity studies was sent to the Pesticide Registration Division
... of the Department of Agnculture to and it m cemfymg pesucxdes to be used
"« in the marine environment. . ...

%10, The Corps of Engmeers pubhshed an engmeermg analysls of the
3 coastal engineering aspects of the tsunanu wave crcated by the Alaskan
, earthquake of 1964. - - v L

" 11. Following up an earlier initiative of the Manne Sciences Councxl the
Corps of Engineers sponsored a study on the eﬂ'erts of engmeenng activities
- on coastal ecology : o

Opportunltla for the l-'uturo' ‘

The coa.stal zone, with its multitude of opportumuu, also pmcms a
multitude of problems, Many of these are largly scientific and technological,
and to these our scientists and engineers can provide answers, Far more
difficult questions arise from the conflicting desires and needs of the many
different occupants and users of the shoreline. The challenge before us s
" to reconcile these competing interests—to find opportunities for multiple,
oompauble uses of the shoreline and inshore waters, and to maintain op-
tionis for future uses not foreclosed by degmdauon of the resource. -

This will require xdentlfymg rultiple compatible uses and also encourag- ,
. ing. the ‘development of effective mechanisms for makmg rational choices :

- istration’s five-point program which relate to the coastal zone should assist
in making available both the basic mformaugn and the management tools

for making wxse decisions.”
. .Jr !f’ﬁ!i‘:‘—? Tk

s “Guxdehnes for Eva uating Eltuuy Studies, Modeb, md Comprehemive Plan-
{" ning Alternatives,” Department of the Army,’ Auruu 1969.

among moompauble usés. Implemientation of those initiatives of the adniin- "
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; I’ollcy To Improvo the Merchant Floet

: Humble's subrlaklng tanlm' ss Manhatu.n compllud an hmom lranm of
¢ the Northwest Passage in 1969. Dala gathered. dusivg voyage will permit

Chapter IV o

FACILITATING TRANSPORTATION
AND TRADE

Waterborne transportation—Ilake, canal, coastal, and intercontinental—
is an integral part of the U.S. natioral economy and is essential to the sup-
port of defense requirements. However, while about 90 percent of our
foreign trade cargo moves by sea, U.S.-flag vessels carry less than 6 percent of

. this total, and pmjectlons mchcate that this percentage may decline even

further L
While only one-fourth of the world’s merchant shlps are more than 20

' years old, approximately three-fourths of American merchant ships are at

least that antiquated. In the next 4 years, much of this aging merchant fleet
will be scrapped. Yet, the United States is row producing only a few new
ships a year for use in our foreign trade. Building costs for American ships.

. are approximately twice those of foreign shipyards, and U.S. production

delays are often long. Operating expenses also are high by world standards,
and labor-management conflicts have been costly and disruptive. Figure
IV-I indicates the trends in numbexs and tonnages of the world’s maJor e
merchant fleets. /-

The Pnesnd*nt in'a message to the Congress in October 1969 recognized

" the seriousness of the situation confronting the U.S. merchant fleet and
" proposed a 10-year corrective program which he described as a program of
.+ challenge and opportunity for all segments of the maritime industry. Noting
. that both Government and industry must work together to rebuild the

U.S. merchant fleet, the plan which was outlined to accomplish this aim
would not ircrease subsidy expenditures during the current fiscal year. By

:* emphasizing multiyear commitments and standardized ship types where
. feasible; it is expected that U.S. production®rates can be accelesated, and
costs per unit reduced. The President expresced confidence that the ship-
> building industry could meet the challenge; however, it was also indicated

that if the challenge were hot met, then the subsrdy portion of the admln-
gtratlon s program would not be continued. R
~ Construction of an average of 25 general cargo ships, three dry-bulk Bt

! carriers, and two tankers per’year for the 1970’s is pla.nned although the Lt

evaluation of the potential of the Avcm as a commercial shipping routs.




Figure 1V-1-Merchant Fleets of the world
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annual “mix” of sﬁipé may vary. These ships, added to 150 already under |
. conscruction or planned, will provide an overall increase of 450, and will

exceed the capacity of the present merchant fleet. The total of $3.8 billion
of Federal subsidies over the decade will be matched by $4 billion from in-
dustry. Supporting this investment program, it is proposed that the ceiling

: .." on federally insured mortgages be increased from $1 billion to $3 billion.
- Construction differential subsidies will be extended to bulk carriers, which

“are not now covered, and construction subsidies paid directly to shipyards.
-+ In operational support for the merchant marine, differential subsidies will

.+ he continued only for the higher U.S. wage and insurance costs. Under the
“:' plan, it is proposed that the “recapture” provisions of earlier legislation
.. which required that a portion of profits be retumned to the Government
.- would be eliminated, as would the statutory requirement that certain Gov- -
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ernment cargoes |- hipped in U.S. ships at premium rates. These arrange-
ments would be '¢,- :d by a new, direct subsidy system for such carriers.
Port and harb & elopment will be accelerated, in cooperation wnth
industry and locw. - vernment authorities.

Research and Developmmt Supportlng Maritime Activitles

In support of this strong Federal policy for the merchant marine, the
maritime research and developinent program will be enlarged and redi-
rected to place greater emphasu on practical applications of technological
advances, and the cooperanon of Government and industry, Stronger at-
tention is given to science and techno!ogy that can assist in improving our
worldwide competitive position, supporting national defense, and reducing

" Government support costs.

Under the Ship Structure Committee, which is an mteragency advtsory
committee chaired by the Coast Guard, the Wolverine State, an instru.
mented C—4 SB-5 cargo ship, in conjunction with towxng-tank model studies
and computenzed stress programs, has provided navai architects wiv. in-
formation to improve ship structure design and allow greater variation in

- design. These reports cover subject titles such as “Bending Movement
Determination,” “Ship Statistics Analysis,” “Rational Ship Structural De-
sign,” “Hull Girder Model Study,” “Cl.emical Tank- Barge Design,” “Simu- -
lated Performance Testing,” and “Quality Assurance.”” -

The National Academy of Sciences-National Research Council is con-

~ ducting a study on laws affecting raanpower utilization, since there is a
real need to review the laws under which merchant marine manpower
policies operate, to determine the changes needed in view of current tech-
nology and the potential for the economic future growth of the |ndustl)

"+ These restrictive reg'u!atwns and laws, some of which have been in effect

¢ since 1792, were written to cover snuauons that no longer exxst because of
changed technology. . .

~+* A National Conference on Manume Research and Development was held
at Woods Hole, Mass., with representatives from shxp operators, shipbuilders,

_labor orgamzatxons private research companies, universities, merchant

_ marine training academies, port authorities, and Federal agencies. As a

- result of this meeting, many recommendations were made for research and

'+ development in maritime operations, such a— RO >

(1) Ship construction methods;
(2) Ship operationsand design; - R P
(3) Cargohandlmgsystems,bothonshlpsandashore, . :
(4) Port facilities; .~ L

(5) Integration of sea, land a.nd air transportahon systems, and
(6) Fundamental technologlcal advances not developed suﬂ'mently :

,:a',»’»

‘ Included in the above a;e—-

(1) Shlpbulldxng cost reduction projects; :
(2) In_tegra.ted steam pmpulsron systems;




(3) Improved hull structure design to reduce ship cost by about 20
. percent;
’ (4) Additives to reduce ship resistance to water flow, yiclding a
’ 5-pemeut saving in operational cost;
_ _ (5) Steps toward automation of shtpbmrd functions to reduce op-
- ' _ esation costs and to improve job opportunities for personnel;
' (6) Development of a low-cost multi-application dxy-bulk cargo
competitive merchant ship;
-~ (7) Measurements of sea wave spectra for improved lhlp design and
] seaworthiness predictions; and
‘ (8) Utilization of higher strength steels, to reduce displacement by
15 percent, resulung in reducuon in power mqutrements and operatlon
ceats,
The Departments of Commerce, Transportatlon, and Defense all support
o ) research and development efforts related to novel shippirg concepts, marine
. * equipment, and advanced shlp desxgn Fundmg for these progmms is sum-
A manzedmtable IV-I ey :
Tnblo IV—l——Fundln; for o«an Tunsportntlon
- BRI . [Ta mii}ons of dollars) |

e T Estimated Estimsted President’s
. Activity and supporting agency n.sces&ur fiscal '%m udu
. I I ]m

. Velscl and port technotogyl ‘
16.6

DepartmentofCommeme(MARAD).............. .92 23.2
Channelandharbor development rscarch : T

ArmyCorpeotEngineat 2.7 99 4.1

‘ Safety, navigation aids, pollution control 3 - - s : L

e Departmentot'l‘rampmuon(CoutGund)........ ‘ 4.8 lO l 13.6

LT er 296 0 4009

Total..'Z

Limited to R&D and sclentific services; excludes funding for eepltal works of marmme subsidies, opers-

© 1 Limif
Lons, and routine services.
< L[ml te R&D, feasibility ltudlu and Great Lakes data collection and analysis; excludes about O200
3 mnlio chmnnls harboes, an: other projecty previding navigation, shore protection, and recreati
olution oont.rol does not includs funds of the Department of the Interior (FWPCA). Thess are in-
of *“Water Quality er Development snd Consesvation of the Cosastal

Enhsncement” une
$8.8

mmbnmnseelyearlm'OHOmm!onm fiscal yw 1970;

AR

In addmon, these Depa.rtments “also_provide services in support ”of shlp-
: pmg, such as nautical charts, the costs of which are included in the appro—
*\ priate funding tables of other chapters, .00 Eh

1 'The Maritime Administration of the Department of Gommerce is. sup-

shipping problems, These include the following:

current state-of-the-art in search of basic techn:logical breakthroughs which

understandxng of design and operational probleins

* porting a number of research and development projects beanng on ocean -
1. Research in maritime science and technology lookmg beyondn the' |

will raise the level of marine scientific knowledge and prowde a better
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Ship construction is greatly speeded and simplified by a novel method used by Avon-
dale Shipyards of New Osleans, La. The hull, mounted in huge rings, can be rctated
to any angle, so that comtructlon welding can be done working downward vather
than overnead (men workmg in left foreground mdu:au scale).

2, Research in shxp operations and shxppmg systems focused on social,
economic, and technical problems involved in ship and terminal operation,
and maintenance and cargo movement, such as labor displacement and
changes brought-about by containerization and other new shipping. con-
cepts; automation, man-machine relationships, and crew reduction; delays
and damage of cargo while at terminals due to port congestion and inter- -
modal transfer; and maintenance and reliability of shipboard equipment.

3. Advanced ship engineering and development covers engineering stud-
ies and development of hardware for ship, port, and feeder subsystems
which are needed to produce and maintain lower cost, more productlve

ships, cargo handling and flow, and port operations.

4. Research on shipping economics and requirements camed out by
systematxc analysis of ship cargo movements from source to destination
to determine the most desirable maritime system. This study incorporates

technological advancements in ship design, ship operation, and cargo han-

dling as they are developed, and forecasts estimated total system performance

’ for shipping concepts under projected conditions.

- Resezach and development related to ocean s}uppmg earrled out by other

- ‘Govemment agencies includes the following:

1. A Polar Transportation Requirements Study,! completed and pubhshed '

- by the Coast Guard. It considers the commercial, social, research, and

i “Polar Tranlportat!on Requxremems Study Report » U S Coast Guard Novem-

ber 1968,

55




national security aspects of this complex multinational area. Costs, benefits,
and feasibility data for several txansportahon alternatives have boen included
in thisstudy. .
2. The Department of Transportat!on continued work on the develop-
ment of & national navigation plan, which is considering present and future
needs of both aviation and maritime conmerce, and the technology of navi-
gational satellites and ground-based electronics systems. The plan will identify
areas of Federal responsibility for services, the systeras to be operated and
the need for further research and development to meet future navigation
requirements. Completion of this study ir anticipated during 1970.
3. The Joint Surface Effect S}ups Program, designed to determine the
feasibility of building and operating large, fast surface effect ships in the
‘ 4,000- 0 5,000-ton range, capable of 80 knots or higher speed. Major
S ' t‘undmgofdmpmgramwﬂlbemumedbyNavymﬁscalyear1970 how- ,
‘ : ever, it will continue to be close!y coordinated with the Maritime Adminis- i
tration of the Department of Commerce. Competitive contracts have been
awarded for the detalled design, construction and test of two 100-ton test
S : craft with differences in technolog:cal appnoach to penmt a parallel testing
R, and comparison program.
gy e 4. Development of g\ddehnu for desugn appmval md safety inspection
LT of vessels and structures in the Arctic being carried out by the Coast Guard.




5, Design development of several new ship concepts, such as Navy’s
multipurpose dry cargo ship and the Maritime Administration’s catamaran
containership. ‘ '

6. A study in depth by the Advanced Rescarch Projects Agency of the
Department of Defense of the military, commercial, and research potential of
surface effects vehicles for Arctic use, An Arctic operational capability has
been selected as a development goal since the potential impact of fast, long-
range, high-payload transportation over open water, pack ice, ar.d tundra
is substantial. - o

American industry has also respunded to the challenge of reducing costs
by increasing ship speeds, by designing specialized ships and transportation
systems, by building larger ships, and by investing funds in modem auto-
mated continuous-flow shipyards. I

Attaining a competitively economic merchant marine is not being de-
layed primarily by a lack of technology, buit rather by obstructions prevent-
ing application of existing technology. The Navy through its ship research
and development programs, model basins, and laboratories has been in the
forefront of advanced ship concepts. Although, for naval applications, im-
provement in performance is a strong requirement, the work that has been
done can be applied, for merchant ship applications, for improvement in de-
sign criteria and earning capacity. ‘

SR
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. Adequate channels, harbors, and terminal facilities are essential to efficient

maritime operations, and accurate charts, publications, navigational aids,
and environmental forecasts are basic requirements for safe navigation. In
1969, noteworthy supporting services provided by Federal agencies included
the following: R - _ ‘

1. The Coast and Geodetic Survey issued seven new nautical charts and
487 revised charts of U.S. waters. The U.S. Naval Oceanographic Office
completed 110 new charts and over 700 revised editions of its worldwide
chartcoverage. . =~ : o .

2. The “navigational lane” system was established by the Coast Guard
and Coast and Geodetic Survey for the safety of shipping and installations,
in New York and San Francisco Harbors, Delaware Bay, and the Santa

Barbara Channel. This traffic control methud provides merchant shipping

with inbound and outbound lanes, with a buffer zone between them, in the
approaches to major yorts or congested coastal areas, to reduce the possi-
bility of collisions. .~ """ "L

3. The Army Corps of Engineers is studying the use of chemical ex-

" plosives In harbor excavation. The first full-scale test of the technique is .

planned for 1970. R :

4. The Army Corps of Engineers has 53 coastal harbor and channel
improvement projects underway, for which the Federal costs are estimated
at $1,764 million. Another 98, to cost $1,672 million, have been author.
ized by Congress but not yet funded. N
> 8, Looking to the future, the Corps of Engineers has studies in progress
to determind the feasibility of improving harbors for deep-draft vessels at
92 ocean locations and 22 Great Lakes ports. Studies concerning harbor im-
provements for light-draft vessels are underway at 217 ocean locations, and
32 on the Great Lakes. Nineteen of these investigations have been completed
mﬂ:pmyeu. (Closely related is an independent assessment by the

Asociation of Port Authorities of future port requirements. This
study will forecast the size and types of vessels which will be Involved in
U.S. trade duting the next 50 yeans. Particular attention s being given to

" the problems created by supertankers and other large bulk carriers) - -

* 6. The Coast Guard is extending | tal hatboe advisory radar
dar station will cover the

area. n
pplementing the first station which now provides
sta
o teducing collislon hasards ing up
traffic flow Juring poor visibility. - s AR ot e Lt Ty
"+ 7, The Navy's optimum routing program -which toutes

tons observe and
and




* Convention on-Tonnage Measurement, which will provide for the first

time in more than 100 years uniform determinations of vessel tonnages.
Coast Guard studies are in progress to achieve improved safety conditions
on U.S. commercial fishing ships, and an investigation was completed to
determine the proper Coast Guard role in promoting safety for civilian
submersibles and for othar nonmilitary underwater activity. -

Arctic Voyago of SS ‘‘Manhattan'

As geophysical exploration and test drillings confirmed that Alaska’s north
slope containcd major oil reserves, it became clear that a primary problem
would be distribution of the oil to world marketing centers. Considering the
geographical location, and the environmental conditions both at sea and on
land, neither pipelines nor conventional tankers seemed entirely suitable for
the purpose. As a res::lt, for the first time in a century, serious consideration
was given to the Northwest Passage as a trade route, -

. The Humble Oil & Refining Co., deeply involved in the Alaskan oil pro-
duction, selected the SS Manhattan, already the largest merchant ship to fly
the U.S. flag, for modifications preparatory to an experimental run from the
east coast of the United States, through the Canadian Archipelago to the
north coast of Alaska, and return. Wkile her pioneering voyage—in itself
one of the significant maritime events of 1969—provided a great amount of
information on her own performsnce, the Manhattan was operating pri-

ily as a test vehicle, looking toward the possibility of icebreaking super-
ta.akers of 250,000 deadweight tons. =~ - - '

The tanker underwent extensive modifications prior to her voyage. She
was strengthened Internally and sheathed extemnally against the tremendous
forces to be expected In the ice pack, and & new bow designed for more
effective Icebreaking was installed. Aflter conversion she had the following
statistics: 115,000 deadweight tons, 1,005 feet length overall, 148 feet breadth

. 52 qoet draft, and 43,000 honepower driving twin five-bladed propellers- -

a far ery from John Cabot's wooden hulled sailing ships which in 1493 had

" Brst searched for & notthern shortcut to China. .-+ .-

" Because of .the complex engineering and sclentific problems which were

- anticipated, a large team of experts was assembled to prepare for and carry

out the voyage. Scientific and engineering personnel, and expetts in Arctic

" ship operations were provided by the Coast Guard, the Corps of Engineers,
" and the Nevy, a3 well as by univenities, industry, and the Canadian
.‘ OUN'!mlnlﬂt. S ~ e * R N - r;“;»rym'-‘;:; v -

" Tho Manhatian departed Philadelphia on August 28, 1969, and proceeded

by way of Halifax, and Thule, Greenland. Almost immediately, she eacoun-
. tered extensive pack ice in Baffin Bay, and had a chance to shake down her
- equipment. At various times during the voyage she was assisted by the US.
- Coast Guard kebeeukers Northuind and Statea Idend and the Canadian

jcebreakers Sir John A. MeDonald and Louir St. Laureat. On Septembee 3 -

. she entered Parry Channel and headed westward through the Canadian

s
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_ The first severs te;t came as the Manhattan probed the heavy lce in

" McClure Strait, north of Banks Island. Winds sweeping across the open

Arctlc Octan often jam the dense polar pack into the mouth of the strait,

th heavy pressure and ridging, making it potentially the most difficvlt part

t. Faced with just this situation, the tanker was stuck in ice three

timu,mddmedecldmukenw moeedviuhemorelwfm?dneeodeu
Strait between Banks and Victotia Islands.

L Proeeedingvhthhdtmterouudwooonpmedchehhckendeddu»
andstumeduptheAhshneom,urlvlnglndghtofthedﬂlhngﬂgut
”Pmdhoe loﬂ,&emlngm‘h & symbolic barrel of

salled on to Point Barrow, meeuztulwatwnd

3 NmYothityogNwegnber li,blvlucovmdmllmomluqndp
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" During the entire voyage, the Manhatten's extensive Instrumentation

eondn recorded data on the wir, water and ice, and the ship's resc-

 don to tal conditions. 1n addition touneaumsecqmpment
. tbuewowedthotvhmlobumsommdhnd-:mded omnion.
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a3 well as data from other ships and from aircraft. Once these data are
analyzed, transportation experts will have a much better idea of what
kind of ship is required to maintain year-round operations in the Arctic.

. Working from this baseline, factors such as capital investment, operating

costs, the time factor, and cost of terminal facilities will be incorporated to
arrive at a shipping cost per barre], and a decision as to whether tanker
transport of oil through the “northwest passage” is economically
competitive, ‘

It is, of course, far too early to label the voyage either a success or a
failure. Many difficulties were encountered—the Manhattan herself was
in difficulty in the ice several times, and had to call on icebreaker as.

. sistance; the icebreakers themselves had problems, and the Northwind had

to be replaced; and the Manhattan suffered a hull rupture due to fce
impact. Redesign of some hull characteristics will doubtless be required,
and postibly further experimental voyages prior to actual decisionmaking.

. Alternatives, such as pipelines or submarine tankers, are still being considered.

While many of these final questions remain as yet unanswered, the
Manhattan’s voyage made a significant contribution not only to U.S.

- conapetence in polar transportation, but to the Nation's knowledge of the

Arctic regions in general. Perhaps most importantly, it stimulated new
thinking about old problems, and may thereby point the way to other ad-
vances in the rapldly developing Arctle, -~ ‘

Looking to the Future

A vsu:ong’iandh pfoﬁtaﬁle meﬂ:hant marine fleet, oomﬁetitive in the world
market, is an integral part both of our national and internaticnal economy.

.'The administration's initiatives in this field, coupled with a vigorous response

from industry, and supported by an imaginative program of research and

K deve_lopmgnt, will wotk toward the rapid achievement of thh goal.
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Chapter V

ENCOURAGING DEVELOPMENT OF
MARINE MINERAL RESOURCES

An udequate, dependuble supply of mmerals and energy at a cost consistent
with broader goals of economic growth, national security, and a healthy
environment is essential to industrialized nations m today’s world. Indeed,
ascendancy to the ranks of “industrialized nations” is closely related to an
ability to apply innovative technology to provide sustained supplies of fossil
fuels and hard minerals. The United States pnesently consumes greater
quantities of fuels and metels than any other nation. .

Consumption of metals and energy is rlosely related to gross nauonal
product as illustrated in figure V-1 which also projects a more than two-
fold increase in U.S. demand for these commodities by the end of the
century. Worldwide, the rapid growth of population and increased in-
dustrialization is intensifying competition for known mineral deposits and
stimulating efforts to find new sources. The search for conventional high
grade mineral deposits on land has thus been expanded to include an
economic means of utilizing previously bypassed lower grade ores; develop-
ingnewtypuofdepodn,suchuoilshale,munds,md taeonlte, and

exploiting the resource potential of the seas.

The availabllity of sufficlent resources within ths oceans to meet the
_ world’s requirements for minerals well into the next century iy acknowledged.
" . The 330 million cuble miles of sea water have been described as the earth’s

largest continuous ore body, contalning about 50 quadriltion tons of dis
- solved solids Including, for example, lowliontomo(gol.l Large areas
~ of the floors of the world’s oceans are covered with nodules rich in man-
. ganese, copper, cobalt, and nicke), with concentrations of as much as
2 slmmdmdulupuoqmnuﬁklnmmdthehuﬁc And,

. reeentesthmtuhdiutethatpeuoleumdepodunndenhemﬁoormy
C equ:lormeeedthooeonhnd FRpe T ‘

; Hmm,mﬁsﬁuhdkadngmemimnlmuatdtheommo{m ,

- are misleading. An economy Is no respector of mineral soutces, and actual

explottation will continue to be dictated by economic considerations. At

pmnl,thaemddmloplngmnkmmmoumlnenhhpm-_

" hibitdve in comparison to land deposits. Sea water Is an
- grade source for most of the 60 naturally oecurdmelemeaufmndlnh :
bromine, common salt and fresh water are commer

o dﬂb%wdhﬂpmmtmmu.mlmpuunm&mhlmuhm

e g-m:mhn:{mmm n!mnmouoml.oh.:u 100 yar 'M:' a;
[ 17 ] IJ.W ¢s. 800
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Figure V-1—U.$. Annual Requirements for Natural Resources, 1950-2000
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as aluminum, tin, copper, zinc, silver, iron, nickel, and manganese are valued
at less than $1.05 per 1,000,000 gallons of seawater, and it has been esti-
mated that the $20,000 wonh of gold in a cublc mile of the ocean would cost
more than $50,000 to extract. Deposits of manganese nodules, which were
fit discovered in 1875 during the epic voyage of the HM.S. Challenger,
remain noncompetitive with conventional ores due to the heavy investment
requbed to mine the nodwles from water depths of 12,000 to 20,000 feet
~ and then to separate the extremely complex and unlque mixture of metals,
~ Oil and gas production, which eomutum over 90 percent by value of
 minerals extracted from the marine environment, has been limited to water

- depths of 340 feet and 70 miles fmm shore due to the npidly mounting oosts

olmwingintodeeperwaten
o r;sm.mmm. Mining ; R
" Offihocs m uiuuinmintmcy buupauemoflmmsingproﬁt-
ability and tech :

upablh&m «
.. Ten years ago there orfournationundaboutﬁveeom
e il i exploraton 404 devloprment around
are nsu g t arou
the world. Production Is underway or about to start off the coasts of 28 coun.
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Table V-1—Value of Mineral Production From Oceans Bordering the
‘ United States, 196069 - .

. {1n milions of dollars)

Yoar am Petrolonm, 8end and Combined
ol A o
1

B+ _ 69.0 423.6 46.8 539, 4
196). . it iiiiiiiiaiene 73.0 496.6 46.2 615.8
1962, . iiiiieiiiiiieiiieiee 89.1 620.7 “.3 754. 1
1963, . coiiviiiiviniiiiinan 84.6 7%0.8 42.5 832.9
1964, . i ceiviieniaieniannnns 9.5 820.3 43.6 958. 4
1963, o iivievieiieiiaiienn 102.6 933.3 51.4 1,087.3
1966, .t vvnirareneantiennins 112.0 1,177 51.6 1,346.3
1967, . iievenieraiiinnenns 113.8 1,450.9 55.9 1,620.6
1968, . i iviiiiennescnnnnies 1461 = 1,980.0 52.8 2,179
1969 (preliminary). .ocvvnue 157 ¢ 2,822.3 56.0 2,535.0

10-year total. . ....c0ne 1,041.4 - _10. 0961.2 491.1 12,493.7

mma_nummdmnw.muxm
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output of 6.5 million barrcls per day—will come from beneath the ocean;

~ the increase in gas production i3 expected to be comparable.

“ In the United States, where some 90 percent of the most favorable on-
shore areas h-ve been explored as contrasted with less than 10 percent of
the offshore shelf areas, subsea petroleum development is increasing rapidly.
Since 1946, approxiniately 15,300 wells have been drilled offshore and it has

~ been estimated ? that 3,000 to 5,000 wells will be drilled o~ ally by 1980.

Over $13 billion has been Invested by industry in exploration and develop-

* ment activities which have resylted In the production of $7 billion worth of

oit and gas from the submerged wedge of sediments comprising the U.S.

"< Continental Shelf, mostly off Louislana. To date, the minerals industry

hupu!dthe?edeulommmtm”.ibillionlnbonmatoluse&s

" milion acres of the Outer Continental Shelf. All but $35 m'llion of this

was pald for oll and gas leases with the remainder going for rights to salt

- and nulfur. As shown In Rgure V-2, income to the US. Treasury from

 OCS 1ands In fiscal year 1969 totaled $714 million with bonuses account. -

" Ing for $492 million; production royaities $214 million; and rentals pald -
on

leased acreage $8 million. The reduction in recelpts from the previous

 year i dus in large measure to & temporary suspension of lase als afer

the Santa Barbara blowout. Ve

- “The ocean ls w'viluable source of 8 variety of mineral conmodities In ade
‘.&M”@W!‘%‘“‘MW“‘“W“‘QMMW, j
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Figure V-2—Comparative Revenues From Mlmral Leases on U.S. Public
Lands Omhoro and on tlu Ouhr c«mmnhl Shelf

a, o
M
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 mine, magnedum, and both huvy (D.O) and fruh water are extracted .
from the water column; sand and gravel, oyster shel), tin, heavy minerals, . o
‘fmddumondsmdredgedfmp deposits on the sea floor; sulfur .
: hmmdfmmt&rembedbymddmitwithmpeﬂumdmwmdpl‘plng
it to the surface; and coal, tron ore, and nickel-copper ores ’ .
the subfloor in shafts driven seaward from land. Coal extracted from under- R
" sea mines accounts for more than 30 tof Japan’s total production and SR
" more than 10 percent of Britain's. vafue of minerals, both fuel and  *
nonfuel,ptoduoedfmmd;eminlmonlwﬂdﬁdebukmummudk
- tobaover $7 billion (table V-2). e
’ T\:eoeunhnbeoomenﬂgn!ﬁuntmmotmrddlhenonfuel
* minerals used In our domestic economy, Sultur extracted from two mines -
_ oﬂ‘lmld;mmmmﬂpemtofv.&pmducbm(mdthebu&d
d\ewotld’nouloﬁdroreﬁmducaon)oflhhwhablelndmtﬂdnwmte- T

rial. Recovery of fmseamw.spedaﬂymmedum.bmmlm ,
- and salt, has doubled decade, and some 30 milbon cutde
- ymkotund::g vel Mmﬂﬁonwmo(oyuusbelhmmud
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limited to a water depth of 340 feet, exploratory drilling for oil is proceeding

at depths of 1,500 feet in the Santa Barbara Channel. The report of the

National Petroleum Council issued in March 1969, “Petroleum Resources

Under the Ocean Floor,” stated that progress of the petroleum industry

offshore is limited primarily by economic attractiveness rather than by
+ technological capability, and predicted that complete systems for explora-

tion and production in water depths of 6,000 feet w1ll be avallable wuhm
the decade. "1 .-

Unlike oil and gas, marine non fuel mmera.ls have been relatwely neglected
due largely to the absence of an economic incentive sufficient to stimulate
development of exploration and production capabilities. Worldwide, less
than $250 million in hard minerals were recovered from the oceans last
year in some 300 minmg operat:ons, all conducted close to shore (tab!e

+

" Table V—!—Rmnt erlno Mlnln‘ Aettvltln

ToLRRn S Aclivityt o o - Depth (feet) !  Location

Iron . Bxplgration......... . 200— Phih'pp.nu
Ironlandl..............Dxedgmg........... % 80~ Jepan. :

: IOO- Bahamu. St

Diamonds............... Dredging........... = 100— Southwest Africa.

» Exploration......... " 200~ Philippines.
. Exploration......... ~- 600— Alaska. *'-
Exploration......... . : 200— Australia. -
Exploraton,........ “7"% 100—~ New Zealand.
. Exploraton......... - 100~ Tasmania.

e 200~ Papua and New
Yrs SoxentiEte Quinea, 7T
Exploration... el |200:t: Canada (B.Q.) °
Exploraton......... "’ 120004 Pacific Ocean.
Explorauon. .es 6004 ' Union of South
% w7 Afelea,
600-2400 * Blake Plateau.
“ ? ndi

Yoo nind] \,

Exploration.
Exploration. . ..
Exploration (In-
© active). ivae .

Exp!orauon.. .
Explonuon....

- 600+ Cahfornia. :
600— - Australia, ..
600— Mexco. **
600— North Carolina.
“100— NewE ln‘nd.vp
A50E Icelmd i

flast.hanll

“dwmmmmaupmmwunw Dounot!ndudemlnuotk(munlonhnd

ted by = mthmhnmhdby+’npmxtmntdyhnmtodbyt




Identification of target areas for hard minerals mining is especially diffi-
cult since few dnposits extend seaward from land, making tracing impos-
sible, and most have small horizontal dimensions. Thus, more sophisticated
exploratory techniques and equipment than used on land are required. Also,
production of surficial minerals is limited to protected coastal waters less
than 200 feet deep because of the lack of a deep-water, open-ocean dredging
capability; tunneling for subfloor minerals is restricted to 15 miles from
shore by the state-of-the-art of undergreund excavation techniques. Con-
sequently, most experts believe that production of hard minerals in the

" near future will probably continue to be limited to nearshore areas unless

_ unknown, extremely rich deposits are found in the deep ocean, or a sudden
. change in the availability of critical commodities dictates unusual measures.
~* Future discovery of valuable new sources of minerals in the deep ocean
" cannot be ruled out. Vast areas, including the longest and highest chains of
mountains on earth—the mid-oceanic ridges and their associated rift val-
Ieys—are virtually unexplored, During separate expeditions in the Red Sea
in 1964, 1965, and 1966, three undersea pools of hot, high-density, metal- -
bu.ring bnnes were found at depths of some 7,000 feet. Scientists from
Woods Hole Oceanographic Instltutxon, who have estimated that the
brines contain over $2.3 billion in gold, copper, zinc, and silver in their top
100 feet, believe that the origin of the metals is related to a nft valley that
cuts through the middle of the sea. . ¢ nee BRI
Despite economic and technological oonstramts on ocean rmnmg, mdusp
try’s rmost frequently stated problem—according to the report of the Com-
mission on Marine Science, Engineering and Resources—is “the lack of a
" clear regulatory and legal framework for many aspects of marine operations.
: Industry also is ha.ndxca.pped by current and foreseeable conflicts over multi-
ple use of marine areas and by lack of clear definition of the nghts of

indmduals and compames to use coastal or oﬂ'shore arezs.” In view of i

growing pubhc reaction against the use of ooastal waters for operations
which. pose hazards to water quality and marine ecology, and unresolved
international issues on ownership of minerals of the (deep ocean (see chs.
11 ‘and XIII) , mshtuhonal factors involving social, legal, and admxmstratwe
consxderatmns may be the major lmpedunents to an expa.nsxon of marine

;dvemm‘ t’s m!e vnth reapect % n_nneral development has been to

(5) ‘mervethequahtyof the ehvxmnimnt—axr water, and land-—
i obmmngﬁleneededminem, e30LirCes? o




(6) Maintain safe and healthful worlung conditions dunng mining
and mineral processing ;

(7) Manage the mineral resources of Federal lands in accordance
thh sound business principles;

(8) Manage U.S. mineral resources 80 as to assist in mamtaimng a
favorable balance of payments; -

(9) Provide supporting services such as mappmg and charting,
weather and sea forecasting, aids to n::\ngatlon ice breaking and channel
ma.lntenance, and rescue-at-sea activities;and

(10) Provide a climate for industry to produce eﬁicxently under com-
petitive conditions the mxnerals requu'ed for the domestsc economy and
forexgn trade. i

In carrying out this role, it is assumed that the actual producuon of the
minerals from the sea as well as from land wxll conunue to be accomplxshed

. by private industry, o '

Programs which dlrectly and mdlrectly contnbute to ‘the development
~and management of marine minerals are conducted by a large number of
' Federal agencies and mclude——-
& (1) Resource mapping, delmeanon, and assessment to 1dent1fy the
general distribution and economic potential of seabed minerals—
-, Geological Survey, Corps of Engineers, Envmonmental Scxence Serv-
icesAdmlmstranon- o

‘- (2) Leasing and management of federally-owned land—Geologlcal
Survey,Bureau of Land Management'
% (3) Development of prototype mrmng and processlng methods and
systems prohibitively expensive for mdustry to undertake alone—Bureau
- of Mines, Office of Saline Water; R
¥ (4) Supply and demand analyses for mlnerals and fuels—Bureau of
’ Mines; - i GE v
(5) Supporting services such as bathymetnc chartmg, physxcal
surveys, logistic support, environmental forecasting, and safety-at-sea—
¢ Environmental Sclence Services Adxmmstratxon, Navy Coast Guard,
Corps of Engmeers, PRI ¥
(6) Research on seafloor origin, structure, and processes fundamental
tc undenstanding and predicting mineral occurrences—National Sclence
Foundation, Navy Geological Suxvey o
(7). Administration of U.S. tax, customs, regulatory, and import-
' export policies—Departments of Treasury, Justice, and Intenor, Federal
Power Gommxmon, Interstate Commerce Commrssxon' and. -

BEE -

boordmauon of thede dxvene but mterrelated actlvmee to serve mdustry,
State and local g govemments and the genera.l pubhc is acoomphshed through
a vanety of interagency me

overview by the Office of Sciericé and Techi _ology’, the Council of Economic
Advxsers,— the Nationial Security Couneil, the Bureau of the Budgét, and the
:Manné Scienced Councll.-Under the Marme Resources and’ Engmeenng
~the  Marine Sctences Counctl




. Bureau of Mines, and Ofi of Saline Water (table V-4). |

). resources evaluate geologic and engineering hazards relating to the seafloor;
 and investigate geologic processes in the marine environment. The Geo-
logical Survey ,began;

nesponsible for assisting the President to insure that the marine science
activities of the United States are conducted so as to accelerate development
of marine resources and to encourage private investment in the requisite
explorahon, technologxcal development, and economic utilization,

3

Promm oi the bepariment ol the lnurlor

The Department of the Intenor, e.s the Govemment’s pnmary agent for
natural resources, carries out those Federal programs specifically directed
at marine minerals development and management. To strengthen the
Department’s capabilities to deal with emerging and critical issues in the
marine area, the Secretary-of the Interior has named an Assistant Secretary
for Fish and Wildlife, Parks and Marine Resources and created an Office of
Marine Resources under the Assistant Secretary, Durmg the last fiscal year,
Interior funded marine minerals programs amounting to $8 million which
were conducted by the Geological Survey, Bureau of Land Management

. Table V-4-Denmnent of the Interior Progr. eme |n Dlreet
Suppeort of Marlm Mlnu eb Develepm

ted
g,
;O
Fresh wates sources md merine rehdomhlpl'
© Office of Saline Water!..... (2’
9,

-
SNON N oW

ppraise taxget‘areas for potential new mineral '

2gal certed oﬁ'shore mapping in 1962 by sponsoring
‘’ coopera‘ iye pxo'g"x;am.mth Woods Hole e Ooeanographic Institution on the .
Atlantic continental this d been |
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Priority areas to be mapped are selected by the urgency of the “need-to-know”
in terms of assessing the economic value of lands to be offered foi leasing,
identifying geological - hazards to construction activities, and locating
potential new deposits of needed minerals to stimulate development by
_ privateindustry. . oo Lo
Among recent Geological Survey marine programs are— ; -
(1) Intermediate scale jeologic mapping in the central Gulf of
Alaska and on the Bering and Chukchi continental shelves to serve
as a guide for the assessment of placer deposits of gold, tin, platinum,
and oil and gas resources; G TR T e
. - (2) Participation with the Coast Guard and 'ESSA’s Coast and
. Geodetic Survey in “Polar Profile—1969,” an oceanographic snrvey
" of the Chukchi Sea aboard the U.S. Coast Guard cutter Storis which
" identified geologic structures and sedimentary rock sequences possibly
favorable for large accumulations of petroleum; T e
- (8) Detailed geologic and hydrologic investigations of San Fran-
¥ cisco Bay to assist in planning for land development and construction
. engineering in a seismically active area; ~<+'%%: L ek e
-+ (4) A geochemical analysis of 1,400 bottom samples from the north-
" western Gulf of Mexico which revealed anomalously high concentra-
" tions of zirconium, possibly indicating the presence of economically
* jmportant heavy mineral occurrences; e it e
2+ (5) An extensive regional str. « tural, stratigraphic, and geochemical
survey of the Gulf of Mexico, conducted jointly with the Navy aboard
" the USNS Kane in concert with its military objectives, which demon-

much of the Gulf; and °

LeeRaE .

‘ ﬁosits, and between Cape Hatteras and Cape Fear to inv
resource potential of that region. '; T

F T A

5! B

dated knowledge of global marine mineral resources. “World Subsea Min-

world’s ocean basins. Information and advice was provided by experts from

industry and academia as well as from Federal agencies, 10/ i
These preliminary maps were’ prepared at the request of the Marine

Sciences Council as part of the Goveminert’s effort to assemble basic in-

2l

with seabed exploration and developmierit. Copies of the maps were pre-

Minceal Resources” (prcliminary maps); McKeliey, V..
Geslogical Survey; Miscellaneous Geologic Investigations, Map

" strated that geologic conditions are favorable for oil and gas beneath

i (6) Mapping programs off Boston to identify sand and gravel de-
estigate the - -

im ‘August 1969, the Geological Survey published four new xh;ps plﬁs B
an interpretive text which represent a major contribution to our consoli- -

eral Resources” is a first attempt to summarize data on the occurrence of - -
subsea minerals and to outline their location and extent throughout the G

formation helpful i3 its own officials'and to thase of other nations concerned -

sented £o represehtatives of the Urited Nations Committee on the Peaceful |




by

- ' ' The maps depict large-scale geologic provinces; known and potential
; - distribution of petroleum, sulfur, phosphorite, managanese, metal-bearing
muds, and saline minerals (fig. V-3) ; and sites of current mining, drilling,
L and dredging operations. The interpretive text notes that areas favo:-
_ wr - able for the local occurrence of subsea petroleum resources may be adjacent
A T . tonearly every coastal nation but adds that the geology and resources of the
S o ~ seabottom are still too imperfectly known for accurate appraisal of their
- magnitude and value, " ;0 oA ey,
Z Both the Geological Survey and the Office of Saline Water sponsor pro-
grarus designed to use the oceans to augment conventional sources of fresh
water. Office of Saline Water activities involve research and development
- related to purification of seawater and mineral recovery from concentrated
.. brines. The Survey undertakes the collection and appraisal of basic water -
'~ data; conducts research and mapping related to submarine springs and
- coastal aquifers; and investigates hydrology, hydraulics and sedimentation -
- in selected estuaries, A study of offshore aquifers in Monterey Bay is cur-
rently being conducted in cooperation with State agencies. == . *+7 . i
= The Bureau of Mines conducts studies of the U.S. consumption, domestic -
production, and reseives of mace than 80 minerals, including examination
* of the economics of production from marine and alternative sources. The ‘
marine mining program of the bureau, carried out at its Marine Minerals
- Technology Center at Tiburon, Calif., is designed to assist in the develop- " -
"+~ ment of resource sampling, delineation, and production equipment and =
techniques which are effective and reliable, and which afford maximum pro-
tection to the environment. Activities in 1969 included the testing of sys- ©
; tems for automated precise position fixing and modification of subbottom
; profiling equipment to make it more suitable for delineation of maiine min-
- eral deposits. In addition, the ‘analysis of data from an earlier survey of
y Coronado Bank phosphorite deposits revealed a significant correlation be-
tween high mineral concentration and specific physical characteristics of
.. individual deposits. This suggésts the possibility that the economic potential
of other phosphorite deposits ¢an be assessed on the basis of their physical
properties, ot i SEI B LD g M D R
$&- Statutory -responsibility “for leating and managing federally-owned -off:
-shore lands—the 805,000-square-siile Outer Continental Shelf—is vesgted
in the Depaitment of the Inferior, specifically in the Bureau of Land Man-
. agement“dnd  the: Geological Survey. ‘The Bureau of Land Management
 prepares leasifig maps, holds lease sales, and approves assignment of lease
interests. It also issues rights-of-way for pipelines snd rélated facilities and,
during the past year; completed a study on the place of offshore oil in the
fotal national supply, In progress is a study designed to identify the eco-,
nomic impact of recerit: ievisions in thetejfulations which govern leasing .
and drilling on the Quiter Continental Shelf. The Geological Survey is the

48

tion oni the geology and mineral résources of the *

upervipirig ‘resource production ‘activities. The' tro

idegtiy tractsto be ofere for lede and develop-
¢'value of the acreage for purposes of establishin

;g‘*;sx‘;n for long-term development of the OCS.
B ‘ ;
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The selection of offshore lands for leasing, determination of their fair-
- market value, supervision of drilling activities, and prevention of environ-
N - mental degradation became focal points of nationwide attention last year.

‘ - For the first time, the Secretary of the Interior revised the regulations gov-

B . erning leasing and the production of oil and gas on the Outer Continental

~ . § - Shelf. (Seech. ITL.) And, following the oil well blowout on a Federal lease in
S © Santa Barbara Channel early in 1969, the President appointed an ad hoc

Y 3 Oil Spill Panel which subsequently issued two reports assessing the hazards

+.-F - ofoil spills and recommending revisions in Federal minerals policies which

S - ~ would afford greater protection to the marine envimnmen;. {See ch, II1.)

3
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. Activites of Other Agancies
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. In addition to Department of the Interior programs specifically oriented
toward marine minerals development, many other departments and agen-
- cles support closely related activities. Through its Coast and Geodetic

. Survey, the Enviroamental Science Services Administration coriducts bathy-
metric and geophysical surveys of the contiriental shelves and deep ocean
areas; The bathymetric charts are used by both the private and public séctors
as base maps upon which seafloor geology, subfloor structure, and potential
mineral-bearing areas are overlaid. Jor this reason, the selection of geo-
graphical areas is closely coordinated with the offshore mapping programs
of the Geological Survey. A long-range mapping program has been developed
for the entire continental shelf of the United States with annual priorities
determined to a large extent by the immediate requirements of the various
users. Maps have been published recently for areas of the California and ;
Oregon coasts, and others are being prepared for parts of the Gulf of
Maine dnd for the sea floor off North Carolina. *% AR e
71 ESSA'is aio purvuirg'a progam of scleiiiic exploration and mapping -
{SEAMAP) designed to complete' the mapping of 30 percent of the world’s . . -
oceans, primatily the Eastern North Pacific and most of the North Atlantic,
in the 1980's. The ‘output of this program’ will be' 1:1,000,000-scale maps - -

showing the bathymetry and the geophyaical and geological properties of the
sea floor. Lait year, a bathymietric map with geophysical overlays was pub-
. lish=d for Nortoh Soiind, Alaska. In addition; ESSA’s environmerital predic-

tiof servicesaid all Fedéral and non-Fedéral sea-based operations

ith"recent fin
of Mexico, off
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B _mgly unportant.
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terranean Sea, many new questions are ralsed about the history of the
ocean basins and previous estimates of mineral potentlal of the deep oceans
may have to be revised upward.

Another example of spinoﬂ‘ to the marine minerals area from the Navy's
mxhtary—onented program is the identification of what may be one of the
most prolific oil reserves in the world on the continental shelf between the
Republic of China and Japan as the result of a survey undertaken with
the contract vessel R/V F. V. Hunt, Three small basins beneath t.e Yellow
Sea were also found to be highly promising areas for petroleum deposits.

The Army Corps of Engineers, through its Coastal Enginecring Research
Ceunter and Lake Survey District, has been conducting a sand inventory pro-
gram since 1964 as part of a beach replenishment effort. To date, some
7,300 statute miles of seismic proﬁles and 1,000 cores have been collected,
in large part under contract with private mdustry A cooperative inventory
program with the U.S. Geological Survey is currently underway to assess
sand deposits in areas of mutual interest sdch as Long Island Sound.

The U.S. Coast Guard conducts oceanograpluc surveys off Alaska which
involve geophysical measurements and bottom sediment samples. The “Polar
Profile—1969” program in the Chukchi Sea, carried out jointly by the Coast
Guard, the Geological Survey, and ESSA, has been prevnous]y mentioned.
As the deve!opment of the mineral resources of the polar regions intensifies,
Coast Guard supporting services involving the maintenance of transporta-
tion routes, logistic support for bases, and safety-at-sea will booome»mcreas

. The National Science Foundation annually funds some $1 5 million in

mentology .of the U.S. continental margins and the deep ocean basins.

" Knowledge of the sources of known mineral deposits, the distribution of
" sediments by waves and currents, and the formation and movément of

the oceanic crust is fundamental to the efficient location and exploitation of .

tories prepared of coastal sand and deep sea mmeral deposlts, and geo-

" ‘physical studies of the Great Lakes undertaken to assess economic potential.

The Foundation is also supporting the Deep Sea Dnlhng Project (ch. XI} '

and dnllmg techniques, but is adding a wealth of yaluabls new information
to ou ,h:mted knowledge of the sedunentskand potentlal mineral provinces
’ 'aocompluhmenm of this project

umvemty research on the origin, evoluuon, structure, lithology, and sedi- .

Under the Sea Gra.nt Program adminis tened by. the Natwnal Scxence ‘
Foundation, offshore oil and gas studies were conducted last year on the

geochiewistry of offshore pétroleum and the deposition of sediments; grad-
uate education programs developed in the area of marine minerals; inven- :

which has not only demonstrated the feasxbxllty of new navigational systems
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. s, Demonstra.uon that only a very small proportion of ferromanganese
B nodules encountered on the seaﬂoor conunuea downward lnto the under-
g lymg sedunents. ,

v

‘ Growlng Global Intomt and Capablllty

» As the decade of the 1970's begms mten.nfymg worldwxde interest in
: ' marine mineral resources and the avanlablhty of an mcreasmgly sophisti-

. , cated mining technology are converging to generate new and unique oppor-
. . tunitles and challenges at both the national and international levels. While

L . the United States leads the way in harvestmg minerals from the oceans and

S R . in developing offshore mmmg technology, vi rtually every maritime nation
o : _— R and advanced coastal State is conducting marine minerals programs. Japan,
T . the Soviet Union, France, the Federal Republic of Germany, and Canada
Ty ; have all announced Jong-range plans or significant new dxscovenu. ‘ '

o opmxﬂon. As the dredge
g 2 dd on tlu ‘end of the boom
qplam the sand wkich h Iun sucked up’ ‘along i ¢1°and discharged on the
b::‘;h through I2-sMh pipesat d ralc' of 95000 (dlom pn minute. Two operators nda
¢a’ '
_umbilical

becoming accessiblé ais new. tedmologmutend
‘The Deep Sea Drilling Pro}ect, Px‘o;ect Tekhte,'




o facilitws prevents docking of supertankers,

the SS Manhattan, and a new generation of submersible vehicles are dem-
onstrations of the rapid development of capabilities to explore and produce
resources on and beneath the surface of the water in regions heretofore
restricted from man's concerted intervention by technological limitations.

As noted earlier, exploratory drilling for oil has been extended to water
depths of 1,500 feet and, within 10 vears, actual production should be
possible in water four times as deep. This year, as part of the second phase
of the Deep Sea Drilling Project, a sonar-based system for reentering drill
holes will be tested aboard the Glomar Challenger, Drilling at sea has been
seriously hampered by the necessity of abandoning a hole once the drill bit
has dulled. Successful introduction of the reentry system will not only open
the way for exploratory and development drilling to great depths in the
deep ocean but will allow for the placement of seismographs, heat probes,
and other instrumentation beneath the sea floor. Also to be tested is a

- turbocoring unit in which water pressure turns the drill while the drill

string remains stationary. .

In response to variety of requlrements the oﬂ'shore petroleum industry
is beginning to move many of its operations under the sea. Last August,
a 15,000-ton, 5,000,000-barrel bottomless underwater tank, 20 stories high,
was installed in 158 feet of water off Dubai in the Arabian Gulf for the
storage of crude oil. (See photograph at beginning of this chapter.) The
system avoids the need for onshore storage tanks and underwater pipelines,
and may have wide application off countries where }ack of deep water port -

* Beginning this spring, a number of companies |ncludmg Lockheed North

Amencan Rockwell, and Deep Oil Technology will test prototype petro-

leum production systems emplaced beneath the surface of \" ~ vater on the

~ ocean floor. These systems are deszgned to give producers the capability to _ -
|- extract petroleum from ‘multiple wells in water depths of 1,500 fet or more,
" with manned ‘operations conducted under shirtsleeve oondmons in an en-

closed capsule. The drilling would be accomphshed from surface drilling
slups. Undersea location of production equipment will reduce storm and
marine traffic hazards, and avoid cluttering the oceans and coastal areas
with, often unsightly surface structires, The Presiderit's Panel on Oil Spills,
in its report “Offshore Mineral Resouroea,”' tecommended that the Gov-
erninerit move in the direction of a pohcy that would require ‘offshore oil
and gas pnoductmn structures to be totally ‘beneath the surface of the sea

+ «Oihiore Mintial Resouroes-A Challenge and o

. rtunity”; Second Report
oftheP:uldent’l T g

Op
Panel ‘on Oil Spills; i Oiﬁee of Science and Technology 1969,




This summer, a prototype mining system for manganese nodules which
utilizes a unique dredge head will be tested by Deepsea Ventures, Inc. in
water depths of 3,000 feet on the Blake Plateau. The same company is
currently delineating possible mining sites in the Pacific Ocean as well as
operating a mini-pilot plant to evaluate the economics of a chemical process
for separating and recovering the manganese, copper, nickel, and cobalt.
Indicative of the growing global interest in harvesting manganese nodules is
the recent announcement by Japan's Transportation Ministry that a subsidy
will be awarded for the construction of manganese mining ships as part of a
program to develop new reserves of raw materials for its steelnyaking
industry, | S
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Major cmmn‘w of the Seventics

In spite of the growing demand for minerals and the availability of
enhanced technological capabilities for exploiting them from the oceans, two
strong countercurrents have developed during the past several years which
may have a retarding effect on offshore mineral production during this
decade. The first of these is growing preoccupation with preserving and
securing the quality of our environment. Concern over the quality of our
intand lakes and rivers and the air we breathe has expanded to encompass
the oceans, particularly the near-shore areas, This is largely the result of a
series of highly publicized disasters and near-disasters which have included
the Santa Barbara blowout and the Torrey Canyon and Ocean Eagle oil
tanker spiils. Much has also been written recently about possible detrimental
effects of mineral dredgmg and procusmg operauons at sea on the ambient
environment. . .

Potential hazards on a pmnous.v unknawn scale are being cneated by an
ever-growing world fleet of supertankers which even today plies waters
off heavily populated coastal areas and which may, in the near future,
operate in the Arctic. The extremely slow degradation of oil under polar
conditions due to lack of microbial action makes both the prospect of its
~ exploitation and transport in far northern sexs unpalatable to many. To
anticipate and address potential problems of environmental degradation
stem.ning from resource development In this region, the President’s five.
point marine sciences program includes an expansion of Amtic ruurch
with special emphasis on ecological considerations. -

- = Thus a major challenge in the 1970’s will be the achlevement of tbahnoe

between potentially conflicting objectives of marine resource d
and environmental protection which will prese.ve the rights of the pubhc, :
", Industry and Govemment while at the same time maximize net national

- benefits, social as well as economle. As discussed in chapter 11l on the
- constal zone, this delicate balance must be achleved within the framework

of a multiple-use concept which avolds the equally unsatisfactory extremes

* of complete freedom for industrial minersl development on one hand and

B eompieuexdmlonohhemlnemllndmtrylmeomdwatmontbeo&her .

Pmdo:dully,ueoondma]orchnllengetomequndmofmaﬂnemln-
i b::s growing worldwide Interest in the
‘ Asdacn hchtpmxmonlnumdomlpolky, the Malta
proposal in the fall of 1967 focused international attention ... the questions -
of ownenhip of the seabed minerals outside the boundaries of national juris.
“ diction and how these boundaries are to be determined. Subsequent discus.
' slons within vardous international forums and individual nations have:
. stimulated the interest of coastal nations in the mineral potential

7 of thelr offihote marging; ralsed the possbility for developing landlocked

. states of sharing in the economic benefits from deep ocean minerals; and -
"+ created fears in many mineral exporting natlons by ralsing the specter of
7 anew source of competition. The net effect of thls focusing of attention may -

-, setually retard the exploitation of seabed minerals in the yeats immediately

- ahead, This was demonstrated by pasage of a resolution by the United

Nniomlnl)eeember 1969 depiuoppoddmbmenlledSuu,hhleh




. would prohibit mining activities in areas beyond limits of national jurisdic-

tion pending creation of an international legal-administrative regims for the

7 Even within the United States, ownership of offshore mineral rights is
. still an issue, both at the Federal-State and State-State Jevels. Last year,

legislation was introduced in Congress on behalf of the Atlantic Seaboard

- - States to extend their offshore exploitation rights out to 12 miles from
. the present 3.mile limit established by the Submerged Lands Act of 1953.

As a result of claims to undersea lands out as far as {00 miles based on

" colonial charters, the Government filed suit in April against 13 Atlantic
- Coast States (the Original Thirteen less Vermont and Connecticut, plus
Maine and Florida) to bring final resolution to the question of ownership

of iuineral rights on the Atlantic continental shelf. Other longstanding
disputes over title to minerals off U.S. coasts remain unsettled due in part

- Ui~ to the absence of fixed and identifiable baselines in most goastal areas
" ", from which to determine jurisdictional boundaries. = = - ¢ -

" ... The importance attached to resolving the broad questions of jurisdiction
"7 over continental shelf and deep ocean resources is manifested by the
.0 establishment of three special
.~ the rising attention to ocean law in academiec and professional circles. <

congressional subcommittees during 1969 and

In no area of marine science are the benefits from—indeed, the necessity
for—a public-private partnership more apparent than in the development

- .~ of minefal resources. The exploitation of these resources will continue to be -
.~ - conducted by private industry. At the same time, the minerals are on public
- lands and must be
+ ... and objectives, including considerations of foreign policy. In view of the-
i mineral potential of the oceans and the complex fssues confronting thelr

in accordance with overall national priorities -

continued exploitation, it is imperative that the Federal and State Govetn. -

ments and private hnd worno&uhu!odevelop ¢s which take into
m'ugﬂﬁemn:m:mﬁmf 'dolng 0, th :j:wpubﬂedemm&
or %0, the

7% for sdequate environmental protection, and the implications of
.. ¢les for out broader Intemnational objectives, During this decade, develop. - .-
.+ ment of judiclous and effective poticles for marine minerals will takeona -~

will require the application of the best of our

talents drawn not only from sclence and technology but also from the dis- =
-, Ciptines ol law, economics, soclology, conservation, and International affaln. * -
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Chapter’ vl

oI ACCELERATING USE OF FOOD FROM

A

&
e
i

S “The United States has an important stake in furthering development of

the sea’s food resources. The fishing industry can contribute to domestic

and international economic development, provide employment, conduct
© research to assist in using the oceans more effectively, and provide food for

combating hunger and malnutrition in the Nation and the world. *

" The world’s rapidly increasing population portends an urgent need for
increased supplies of food from all sources. By the year 2000—one genera-
tion from now—more than 6 billion people will be competing for the
earth's food and resources. Already many developing areas of the world are
critically short of animal protein, -~ - 1 e T o
. 'The living resources of the sea can contribute importantly to meeting

. & part of the worldwide need for animal protein. The present harvest of

the ocean Is roughly 64 million tons annually. Seafood production is one

;- .. Food and Agriculture Organization estimates indicate that a well-managed
<. world fuhery could yleld three to five times the current output. Large quanti.
* . tes of the unutilized living marine resources lie off our own coasts and
<7 "the coasts of many protein.deficlent countries. The world fish catch, major
lvnlea; of resources potential, and protein deficlency are indlcated in figure
i "5 The Marine Sciences Act calls for rehabilitating our commercial fisheries,
. sspart of a natonal policy for marine sclence. The act also states that US.
o .maﬁmnkauleﬁvidudmldbeeonducwdwutooonlﬁbuutoawdety
of objectives, Including accelera marine resource development and

o international cooperation in the national Interest. One of the - -

" fist Inldatives taken under the act was to seck to use U.S, technobogy and
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and titles of tlally valuable fish and shellfish, The
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. of the few major foodstufts increasing faster than population growth. The

. leadenhlp to develop food from the sea 16 help feod the wader iy

‘._~ ST iin g R '” - ;",; P RIS “ . i

: nmUnlcedSumhuexmvemduwlnhabmdb;lugevnﬂeﬁu'
u

estimates these areas could ne;ﬂymnﬂmontm’

2ororRL




Figure Vi-1—Flishery Catch Rmuréos and Areas of Proteln
. Dofleioncy, 1%3
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~men harvest but one-tenth of this potential; foreign fishermen take most of
the fish caught in international waters off the U.S. coast. While world fishery
" production shown in figure VI-2 has sharply increased, the annual catch
- by U.S. fishermen has remained almost level at 2.2 miltion tons, Moreover,
while U.S. fish: consumption has trebled during the last three decades, and
;vhile today :;le thl:hd Summvlda the m;&mﬁw world xgarket ,
- for fishery products, only a part of our consumption is pro-
_ vided by domestic fishermen. In 1969, about 60 percent of the total U.S.
, mﬂydﬁ&pmduchumefmimpom?igurevrdpormpthemd
. of the US. supply of fishery products. The sharp decline tn U.S, fish imports
~- last year resulted from a short supply and higher prices of fish meal for
. animal feed on the worli market and the substitution of soybean as an
o &enenllymﬁe oondition in harvesting segment
-, . US. fish food industry conteasts ’thtbeg{mmkgmhofm
. of the processing and tion segments of the industry, A few
- tries=are growing, enennzed by technology aggrenive ma n
(S W-cmmmmmnmuxmmm
~ . tion firma have established extensive collecting netwotks for raw and seml-
~‘;pmund&buym’dmdumhmmmsqe@nuiu, in the
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the requirement that U.S, fishing vessels be built in the United States? the
tangle of confused and conflicting local and State regulations,® relatively high

rlnm Vi-2—Catch of Sulnd' by mdlng c.unt;ln
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US. living standards and costs, subsidized foreign production, and high
vessel casualty rates.t However, a substantial part of high U.S. costs stems
from our management of the fisheries as common property resources which
often leads to over capitalization, more boats and fishermen than are needed
to harvest the optimum yields, and resulting conservation regulations which
downgrade harvesting efficiency to limit the total catch of the larger-than-

necessary fishing fleet. This profit squeeze is widely felt, contributing to locally
depmsed incomes, limited and highly selective capital investments in U.S.-
ﬂlg ﬁshngveuels, and unemploymentm iomeU S ﬁsherylocahua T

RM&II:!M tho Flshlnx lndmtw
The domudc and fomgn dexnand for ﬁ:h and shellﬁ:h producu wzll
continue to mount in the years ahead, as both staples and gourmet foods.
 Many U.S. coastal communities and indmtnel will continue to rely upon
theﬁshlnglndmtrytomppl”oba,inoomemdnwmatemh.
Programs of research and development have an important role to play
in strengthening the fishing Industry. Basic biological studies provide a
~ basis for amessing fish yields. Surveys and exploratory fishing programs
establish the potentia! of latent fisheries. The development of new harvest-
ing techniques, fishing gear, and equipment can increase catches and reduce
_ costs. Better and more efficieat methods for processing and handling fish
" products—incliding quality control and divensified product use—broaden
the market and provide more and better fish products for the consemer. .
thopmmnlyunnumwumdiuhwebmeonducudmm‘

"InmdwuldotheOovemmentwldemifymoredadymyuwwmome

= impediments to growth of the harvesting sector of the seafood industry, Of
* . importance was & March 1968 conference of representatives of all parts of
.. industry, paitially suppoirted by the Marine Sclences Council’ The Con-

ferencs recommended that the Federal Government reexamine ﬁnhlng
. redtrictions that reduce eficlencies of the fisherman, consider limidng the

: <" prove statistles on fisherles, strengthen US. policdes concernlng

'r-numbuocﬁ-bmupummnmywumuyh.md,m '

E

./ management, and ke Into account food shortages on & worldvwide seae In




Figure VI-3—VU.8. Supply of Fishery Products

' pmmotlng development of tbe domatic lndumy. Private indusu'y wu urged
to develop and expand theeedood mnkeund toprovide better educubon
lndtnlnlulnlheindumy

TheMnﬁneSdenequnullnIQGSeom!de:edmappmaehtome
 problems of U.S. fishermen and of developing a healthy industry, Including
~ such steps as providing uniform guidelines for fishery conservation and man.
uﬂdngﬁehhugvmdmbddyprogrm,eneoungmummvenkel
- lntegndonuchev.s.ﬁehlngindmtry lnaeadn;ueeottechnology

g lndbetmﬁdxerymwulln!oemtion.' § b

S Inthheonwmhenumuofcanmetdelrubedu(m)hoaddedng

: " (1) Redues production eo:ubypmvldmg impnved resousres infor-
mﬂonendnliableforeeuutocutmnhdmefoeﬁ:hmdimpme
- scheduling and equipment use; developing more efficlent harvesting
mhnolom encouraging adoption of _eeooomlc management systems

TR mumumauhmw;mmm
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which will discourage over-capitalization and overbuilding of vessels
for harvesting limited resources; and assisting the States to improve
their management capablhuel in the .ntemt ol' more cﬂiaent harvest
ing operations; ... -
- (2) Bxpand pmduclwn oppommum by devc. opmg harvunng and
pmeeulngbchnologywbichmllhelpbnngnewmouminhop*o—
~ duction; providing fish protein concentrate (FPQ) torhnology for de-
: veloping a self sustaining ¥FPG indu.my which will provide a market
" for underutilized fish; and assisting industry to dwelop techmquu and
. procedures foreoonomic aquaculture operations; and
.+ (8) Improve catches (and thus reduce per unit com) by developmg
" techniques and means to preserve the critical estuarine areas as com-
_ mercial fishery resources; and securing a preferred position for US.
‘ ﬁshlngveuehinintematiomlmtenadjwemeS coasts.

' WWMWTMPW

" During 1969, the Bureauof(lommerdal Phberlu undertooktostrmgthen
the domuuc ﬁshlng indumy through the followmg ma]or u:tmtiu

’ lnlmmiaul ﬁ.lmm off the U.S‘ couf

" Qeorges Benk Groundfish = '
I Submitted convincing evidence of the oeﬂously oven-exploited eondl
tion of the haddock resource which resulted in the International Convention

~ for Northwest Atlantic Pii:erlel settmg dmﬂully mdueed limlts on had-
i dockakhulnthhm Kaas '
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- 1. Determined mmmmwmmuumm

" ern lobstrs are generally nosmigraiory whereas ofhbors kobsers mignte |-
* considenble distances. This knowledge will facilitate Inshore masagement. - -
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2. Determined that the stocks of herring in the Gulf of Maine harvested
exclusively by U.S. fishermen are genetically distinct from those which cocur
on Georges Bank harvested jointly by U.S. and foreign fishermen, The Gulf
of Maine stocks tberefore can be ma,naged separately from the offshore .
stocks, - ‘

Distribution and abundance of resou rees

1. Secured information on the distribution and abundance of hake in the
eastern temperate Pacific through the first United States-U.S.S.R. coopera-
tive survey of hake spawning; BCF and Scripps Institution of Oceanography
participated for the United States. Research in the central Pacific also secured
information which identifiad von Karmen wakes, a disturbance that results
in regular formation of eddies dot nstream from an island, as the mechanism
which explains the tuna concentintions in the areas where eddies cause
upwelling whlch bnng: ooo! ennched water to the surface and mcreases

- productivity,
2. Developed a new xchthyoplankton sampler whxch has been recom-
- mended for use in new international fish resource surveys off three continents.
+ 3. Through the Application of sonar technology mapped fish school
abundance and school size distribution over a 200,000-square-mile area of
- the California current region. These studies lndxcate the presence of 1 mil-
lion fish schools, mostly of northern anchovy. |
4. Developed a remote underwater fishery assessment system (RUPAS)
- which was used in the scallop resource assessent.
5. Conunuedtomweytheuheomlbpmoumeoﬂthemteomof
: Ploridundmmlndeveloplngthhﬁshe:y ‘ .

' Assistance tothe fishing industry

" 1. Devised & new chemical prooeulorreeovenngnddnioml marketable
: byproductslromsbellﬁshprowdngwme. HCR
BEREE lnctmedthemmlhuckhgmebymeofmkmvemrgytomm
inopenlngtheshell without affecting the quality of the product. -
8, Cooperated with the industry in developing a fast-sinking purse seine

| * . for tuna which gives Increased catch rates over conventional seines.

: 4mummmadomuuemdtmt¢nmmorM‘
‘ f‘nberypmducu.
.4 5 Oonductedmwchondmo{mdneotgmlmtohelpde\dop

© " control measures which (1) identified a new protozoan pathogen in blue
. craba; (2) led to a screening program to insure imputtation of healthy seed
o oysters from the Orlent; and (3) worked out the hfecycleon the MSX
~ organism, Minchinia nelsoni, an oyrter destroying parasi

mnumudCommuddehedukmducungexpedmenulwk




search on oyster culture techmques, selective breeding, nutrition and diseases;
on shrimp pond ralsing and nutrition; and on hau:hery raising of lobslen,
including their growth and its requirements. 2
g E In addition to its marine science programs, the Bureau of Commemal
R Fisheries administers three grant-in-aid programs to States. The State
- grant-in-aid prograris are intended for research and development which
will provide the basis for more effective management of fishery resources,
The Bureau also provides data and technical support for sig'mﬁcant inter-

R
. =

v national fisheries programs in which the United Sutu parucxpatu. Detmls
ol of these programs are discussed in chapter X11I. ‘ ‘
BT " The Bureau of Commercial Fisheries 346 8 mﬂ!:on FY 1971 marine science
R budgetisallonedasfollows— o
S T 55pementforruoumedevelopmen‘andmanagementpmgranu,

" (2) 8pereentforprocwingmdmarkeungpmgmm, o

~ (8) 11 peroent for advanced technology programs; =~ =

(4) 2 percentfor eronomic research programs; -
u(‘g) 23 peroent for ﬁmnchl asmunce and gnnt-in-aid programs

(6) 1 percent for data and technical nupport for intemational )
ﬁ:heriupxognms. SRS

wm"mbym‘"nﬂ" ‘ Sl

. The Atomic Energycommhslonm potts advanced lnvuugatiom related
to the presence of radio nuclides from atmospheric fallout in the ocean, their
" Interactions with organisms, and the use of tracers in oceanic research, The :
~'AEOnhohmpporﬁngpublluuononbookonbioenvimmmuhtudia o
of the Columbia River Estuary and the adjacent ocean region. : o
. The Food andDmgAdmlnkmﬁon‘umponﬁblhtyhnbembmadmed . SR
- under the shellfish sanitation program, a Federal-State-industry program
dedgmdtoinmmu!ecomwpﬁonofmellﬁshmchuchm,mtmmd
' uuels,dﬂppedhintenuuoommme. J
tingxnlmionhdhdu _ :
B e R
ts, 4 : R ts.‘., ;
. nitrites in smoked fish, and toxins from fish. The tofﬂealz,‘ el
Bducation, and Welfare's Environmental Control Admlnktmion oonducts B
JE studies of the course olvlnlpolluunulnubnls,thdrleunmhdonby B N
romahellﬁnh. TR LIRS % i, Pl Bt e 0 pE e
.t During 1969, d»endmlnhm" -propooedabmwmﬁmmdm-
-7 prove contumer protection undet the Federal Food, Drug, and Cosmetic
o Act with respect to fish and fishery products mandatory certifica:
- ton coupled with mdmma, effective survelllance and eomlnm;;-
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in developing aquaculture, primarily of catfish and to some extent of trout,
The progran: seeks to assist in conserving and developing water resources by
usmg the resources for food and recreation, -

The Sinithsonian Institution provides essential, fundamental information
on the kinds of fishery organisms being sampted, produces monographs and

- guides to the identity of harvested organisms and those serving as food for

commercial species, provides information on the populations and distribu-
tion of species which might have commercial importance or which are
parasites and predators on useful specnu, and provxdes a sorung semce for

- bulksamples of marine species.

The National Scienca Foundation furmshu basic menuﬁc research sup-
port in biological oceanography and marine biology for investigations related
to marine organisms. Through the Sea Grant Program it supports graduate,

. undergraduate and institutional investigations on aquaculture, fisheries and
* drugs and extracts from the sea—related in greater detail in chapter VIL

7 The Coast Guard participates in enforcement of international fishery

* " arrangements. The Navy makes its fleet thermal structure forecasts, gathered
. to determine underwater sound propagation, available to BCF for fish

location forecasts. Sea-life distribution is affected by water temperature, and
the Navy thermal profiles, provided at no cost to BCF through a cooperative
arrangement, have proved useful to fishermen in locatiz:g fish, In addition
to meeting national security objectives the Navy’s marine blology research

e program alio contributes to Informatior. on nea!ood

'W:__,rooarnmunmmunw.rm uunpr

Reeognhlng that food from the sea offers eomidenblo promise in meet.

" ing a portion of the world’s protein deficlency, the United States embarked
-, in 1967 on a new food-from-the-sea program with the Agency for Inter-
- ° national Development (AID) asuming lead sgency responsibitity. The
" Marine Sciences Council gave high priority to the program, the initial

objectives of which included development of commercial processing for

e pmdudng fish protein concentrate (FPG). The program ls Intended to— -

(lwwﬂummMMethmhubmddmlophg
L, m

(2) Seehouublnhnvhb!eoommuchll'mmwmmublefor :

t developing countries;and .

o 5 (3 uhumﬁommdpdﬂhtnwa&‘l;uubhdtm

mhialnthedevelopingewnuiu. .-
mlmmeummwuuwm-m-umm

.. for the program by supporting ATD's Inltlatives to continue scceptabitity test
P uum@’uﬁmwﬁwuw |
7= tachnleal support In the United States and abroad. It alsa encouraged BCF
- efforts 1o develop & prototype proces for fatty fab, construct an FPQ .
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- and forelgn use,

demonstratlon plant in the State of Washington, and carry out biological
extraction research, Public Law 90-549 authorized the contract for design,
construction and operation of a 50-ton-per-day plant at Aberdeen, Wash., to
demonstrate the feasibility of large-scale FPC processes at lower costs and
to provide engineering and economic data to assist private industry in con-
struction of commercial plants. The Council also approved initiatives for a

" multiagency effort to Investigate the potential of FPC in combatting malnutri-

tion in the United States within the framework of the broad pmgram an-
nounced by the President in May 1969 (see table VI-1). 5
Also during the year the Council contracted with the Massachusctts Insti~

. tute of Technology for a study of “The Economics of Fish Protein Concen-

trate” which would compare FPQ wnh othet protem addxtivu for domestic

_ The Agency for Internatlonal Development oonductzd prelunlnary sur-
veys of the opportunities for developing FPC capabilities in a number of
Latin American, Asian, and African nations. As a result of these surveys,
intensive studies were initiated on a bilateral basis in Chile and Korea in

11968, and a study of Morocco is expected to begm in mid-1970. The em-
*phasis of the Korean study was altered when it became apparent that

Korua lacked an inexpensive source of fish for economical FPC production.

; . Although construction of an FPC plant in Korea is not now contemplated,
7%, the study showed that FFC was the best source of protem there from a

cost-protem-eﬁ'ecuveness viewpoint. ; i
:‘The Chilean study will continue through ﬁscal year 1970 and wxll asist

potenha} investors in determining the commercial attractiveness of FPC -
‘mvestment inthat oount:y The Chilean study mcludeo—-

(1) Market analysis, mcludmg identification of factors oontn'butmg :

to dietary patterns, determination of opportunities for encouraging con- -
sumer acceptability of FPC, and mtmducuon of FPC into Govern- -
ment feeding programs; : ; £y 2
E 2) Product development and testing to determine the suxtabxhty of '
FPC jn fortifying local foods such as flour, bread, and pasta; and -
4 (3) Supply analysis to determine availability of an adequate supply
of i mexpcnswe underuuhzed fish stocks, :

In-1968 AID conh‘acted to purchase approxlmately 1,000 tons of FPC-
for use in overseas feedmg programs. In late 1969 AID partially terminated
the contract for failure to’deliver an acceptable product, ¥
AID has aocepted dehvery of 99 toris of FPC and will accept FPC pro-
diced before' the contract was terminated provided the’ product meets
contract specxﬁcauons. The limited quantity obtairied will be allocated so as
to obtain data on product’ development, acceptance, and stablhty ‘An inter-
,dxscxphnary team from the University of California is assisting AID in this
evaluation.’ Future FPQ ptirchases will depend upon the findings of this °
evaluation ard the ability of the manufacturer to produce acceptable FPC.
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‘ S - Table Vi-1—Food From the Sea in the War on Hunger
. ... . |obligstions In thoussnds ot dollars) ‘

' I

 Bureau of Commerclal Fisherles (BCF): L
.. Research and development......coovvvvieiiiiiiiinnns . 2,242 2,292
" Demomstration plant. .......iiiiiiiiiiiiii o, 312 1,388
L BCFaubtotal ..ot i, 2,55 3,680

Agency for International Development (AID):

e e —_— "}

upen the development of world fisheries, with particular

)

SNSRI, P W YeT L e

( i) Cox;plétc_d pr,edesig;hresearch, process, and

plant is e to be
production using Pacific hake;

P ol 2

Under an AID pmgrém to further the development of university exper-
; tise in the economics of international fisheries, a fisheries “center of compe-
" tence” has been instituted at the University of Rhode Island. AID has
granted $750,000 over a 5-year period to assist that university in undertaking
an inter-disciplinary curricula-for both U.8. and foreign students to focus
emphasis on the

; Wy N RN AT B
(2) Prepared samples of FPC from a number of species of lean and
 fatty fish to obtain information needed for process modification, and
to provide sample material for testing and nutritional évaluation;
- i i e e :

FPO purchase and {mplementation. ... ...........rs.... 72 52
< Pllotplants.....ciiiiiiiiiiiiiiiei i i s e, G 8
 FPO market feanbility study. ... o0i1ieeeessiesos o 241
- Subtotal FPO.. ... e 72 301
o TSIy SUEVEYS. .o Leieeesiniiieeeeseesier s 10 n
-, Center of COMPEtENCE. . .o iviiaviiiiiinrinrniinnennas 750 0
.+ Direct fish production. .. ..oiiieeiiiiiiiiiinseiiiiin, 704 704
General technical assistance L. .. ovvveiiiiiaiiiinenn,s 704 704
Fish CUMUTE. 1\ oeerivvnninnnsiresarnesissssssnion, 203 © 0
Subtotal, other tems. ..........ivieiiieeisinie 317 1,615
AID gubtotal. .ol e, 2,389 1,016
- Total food from sea. .. L.vouliivreiinsiiiic e, . 443 5,596

" 134ostly Unlted Nations Developmert Progrsm.

_ plant design, and
commenced site preparation for a 50-ton-per-day FPC demonstration

plant at Aberdeen Wash., described above, -In fiscal year 1971, the |

expected to be compl&teg It will commence experimental




Through the application of science and technology, fishing vessels are equipped with
the latest processing equipment, The 297-foot, 3,120-ton freezer stern trawler Sea-
freeze Atlantic, shown above, like its sister ship Scafreeze Pacific, was built with
U.S. Government assistance. They are among the largest fishing vessels constructed
foroperation under the US. flag. . ... o0 oo 4 o o0 L

(R

g

* (3) Submitted a petition to the Food and Drug Administration to
increase the variety of fish species which may be used for making FPC.
* The petition covers most species off U.S. coasts which are suitable for

making FPQ; = uifrisfre il s B 00 oo B R
2:% (4) Completed governmental and nongovernmental studies which
» provided the design basis for a distillation system for economical re-
covery of the solvent (isopropyl aleohol) used in the FPG extraction

3
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.+ (5) Commenced study of systems for making FPC by different
processes such as through biological extraction which will lower
processing cost and provide valuable functional properties to increase
the product’s range of application; and ¥ L il Bl
2 (6) Initiated contract studies to estimate capital and operating costs
for various FPC processes and the potential markets in the United

s

i

To supply indhstry@ﬁth information on practicable FPG manufacturing
methods which could use a large portion of our unused marine respurces,
the Bureau of Commercial Fisheries will continue FPC research involving
: approximately $2.2 rillion in fiscal year 1971. The program will continue to
seek to provide knowledge for a sound and systematic transition from




laboraeory research to an economical and acceptable food production system
N from fish harvest to consumption,
. o ' ‘ International interest in FPQ processing is developmg Processing plants
S ey . ' - are operating in Sweden and planned for Canada. The French are develop-
‘ T - ing an enzyme process, and research FPC activities are being conducted in
e ‘ Brazil, Germany, Morocco, Pakistan, and Peru. During 1969, Swedish and
T * " U.S, sources sent FPQ to Nigeria asa food addmve in small scale experi-
;oL ’ mental feedmg programs

i A health ﬁshmg mdustry can make a contnbuhon to the economy and
to prov:dmg needed food resources. Attaining a competitive fishing in-
_dustry will require a mulhple attack on the industry’s problems involving
scientific research to improve understanding of the resources, exploration
to ascertain  quantities and location, technology for better harvesting and
processing, uniform State, Federal and international guidelines for con-
servation and management, |mpmved markeung, and better management
practlcel by the lrdustry itself, - ,
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B | Chapter VII ‘
. ADVANC:NG THE SEA GRANT PROGRAM‘

T Dunng the commg decade, our ab:hty to develop marine resources a.nd
R wisely manage the marine environment will depend upnn the availability of
_ - trained manpower, facilities, and equipment to conduct programs of creative
Dl research in the fields of marine science, engineering, and related disciplines
e With a view to meeting these requirements, the Congress in October of
S : 1966 passed Public Law 89—688 the Natlonal Sea Grant College and Pro-
et i gram Act of 1966 (app. B-3). It was the intent of the Act to provide a broad
’ and flexible mechanism with which to stimulate human endeavors in fields
oriented toward: development and utilization of the physical, chemical, and
biological resources of the marine environment; legal, economic, medical,
and sociological aspects of resource management, use, and conservation;
oceanography in its broadest sense; and marine commerce and engineering
Statuiory responsibility for administering the Sea Grant Program was given

to the National Science Foundation and included (1) establishment of edu-
cational and training programs at colleges and universities, marine institutes

- and other public and private agencies in the various fields of marine re-
¢ source development; (2) initiation and support of research programs in those
. fields, with particular emphasis on applied research; and (3) encourage-

" ment and sponsorstﬁ of marine-oriented extension and advisory services,

: Tho Struchm of tho Program

AR

Prowszons of tne enablmg legislation, whxch ca]ls for Federal support of .
. both “Sea Grant colleges” and “Sea Grant programs,” have resulted in the -
" establishment by the National Science Foundation of two major opera‘ional
: program elements. the “Institutional support program” and the “iject
support pmgram. L o & 1§w R 2 % ;,..‘._., 7. i et ’
. Sea Grant institutional support is pmwded to mstttutlons whlch plan and
. operate broad-based, multidisciplinary marine resources programs that in-
; clude ‘research, education, and . advisory services—and which draw on the
talents of economists, sociologists, political scientists, lawyers and educators
as well ‘as natural scientists and engineers. The institutions selected are ex-
- pected to develop strong liaison with State and local governments and
, thereby prov1de leadership and scxenuﬁc and tedmologtcal resources for_ .
" r.avine activities within their regions. e g B
sea Grant project support is avallable to quahﬁed mvesugators for a

c_ﬂ‘t

tmmng actmty conslstent wnth board Sea (;rant ob]ectxvea, and which in.
S P ;

% $ This chapter il in comphance w:lh Public Llw 89—688 sec, 205 whlch requue
an annual report to, the Congress by the Marine Sclences Council on its advisory
activities and recommendations, as avigned unde tht uclion, mth re:pect to Sea

Gnnt poh e, pmoedurel, And opentionl. : 7 i

Undﬂr lha Texas A&‘M Sea Grant, uniwmty uhnll‘.m
investigate the cultivation of .r!mmp undvr tonlrolhd
mmronmutd couduiom. bt
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smgle, well-defined research, study, design, education, advisory service, or - :
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- volves any of the natural or social sclences. While only major universities
or combinations of universities qualify for institutional support under the
) Foundation’s criteria, any institution, laboratory, or public or private agency
: may qualify for project support. The principal purpose of Sea Grant project
support is to enlist specific competence wherever it is found, in Inland insti-
; S tutions as well as in those with access to salt water or the Great Lakes, . E
oo T A third program, the coherent project support program, is a middle- ]
s e : ground hybrid of the other two, It is multidisciplinary in scope, composed :
L ' of several subprojects directed to a crmmon objective or related to a com-
BRI R - mon theme, and provides means for (1) encouraging institutions with a
BT strong core of marine competence and growth potential to work toward Sea
Grant institutional status; and (2) bringing into the Sea Grant Program in-
stitutions with high quality but speclalized competence which do not meet
the criteria for institutional support. In the case of all three programs, Fed-
eral support is limited to two-thirds of the total cost, and certain restrictions,
especially on capital investment for ships and laboratories, are imposed. :

y
LN e

R . Program Planning and Pollcy Dovelopment .. - :
.. _ To implement the Sea Grant Act at the working level, the National -
: .+ -+ Science Foundation created an Office of Sea Grant Programs, Assisting this
. Office are two nongovernmental, technical advisory panels. Some 50
... specialists, representing a cross section of marine interests and institutions,
" participate in a Proposal Review Panel for Sea Grant Projects operating
~. through task teams which review individual proposals, In addition, 12
" ., eminent representatives from academia and industry serve on the Sea Grant
- Institutional Support Panel and, by virtue of their broad compstence, are
called upon to provide general program guidance to the Foundation, . "
- Maximizing opportunities and benefits from a program as broad and as
fiexible as Sea Grant requires that it be sensitive and continually attuned
to evolving national needs. This, in turn, requires the existence of explicit
policies and operating guidelines for implementirig and conducting the pro-
gram. The Sea Grant Act provides for this by directing the Marine Sciences SRR
Council to advise the Foundation with respect to program policiesand opera- G
tions—and, further, to submit an annual status report to the Congrss. on
Under procedures agreed to by the Foundation and Counci, policy state- RS
ments and position papers are developed by the NSF and transmitted to the e o
Council for review, advice and comment, The Council’s consultant panels
and its Committee for Policy Review act as reviewing bodies, with the latter ~
also serving as a mechanism for obtaining formal departmental and agency .= -
concurrences and advicé. After ‘agreement is reached between the Council -

!

and the Foundation, the final step before implementation is to solicit the ap-
proval of the NSF’s National Science Board. £

 Since the beginning of the. pmgmn,r7a’ﬂuhbu' of pro;xnonal policies
: and general guidelinés have been developed under this arrangement and

published in documents prepared both by the Foundation * and the Council.?
e I N O ML 8 A S g S g ey e

! National Sea Grant Program-—Suggestions for Submission of Proposals; National
Selence Foundation, September 1967, - 7. et
. ! First, secorid an annual’ repared b M
and tm!t'n'lmitted by the Presfdent tou&n?:eg,‘ on “Mi zneeSci
1967, March 1968 d]nnuuy 1969. 5 e

SR ROL L Y R S o

C LR ‘
B arine Sciences Council
nce Affain,” February .




These cover, among others, criterda for determinlng institutional and

project awards including geographic distribution and cost-sharing respon-

sibilities of the grantees; program pnontnes, and the roles of industry and

State and local governments. = - -

On the basis of 2 years of operatmg experience, the Natwnal Science

Foundation stafi has been able to evaluate the Sea Grant Program’s pro-
. visional policies and develop a coherent body of doctrine which was endorsed

last November by the Marine Sciences Council's Commm,ee for Pohcy
. Revxew. Elements of this include the following: '

. o " 1. Support under the institutional and ccherent project programs re-
Ciea D e quires institutions to utilize a multidisciptinary approach in the conduct of
" R s funded activities which involve all appropriate disciplines and specialties.
sl T " 2. All Sea Grantees will be encouraged and aided to enlist the cooperation
of all relevant institutions in the conduct of supported activities including
. business and industry, other educational or research msutuuons, Federal

laboratones and offices, and State and local agencies, ' ¢ !

" 3. High prlonty will be given to support of research, educatlon, and ad-
- visory services in areas of national priority as establnshed by the Marine
- Sciences Council, with particular empha.sxs at thxs ume on problems and
opportumuesof the coastal zone. .. ... ; B
_ 4. Participation by consortia of msLtutnons wxll be encouraged where
such consortia can make a greater contribution to Sea Grant objectwes
than a single institution in the same geographical area. *. "

u

marine resource fields where adequate coverage and financing from other
sources exist (e.g., natural gas and petroleum exploration and recovery).

of degree programs and course options in marine affairs for social scientists,

on curriculum improvement and course development at the technician level.
.2 7. The Sea Grant Program will not support educational cumculum or
course development in the basic natural or social sciences, . '

early applicatnon of results seems lxkely H research by soelal scie hsts will be
enoouraged % : P :

J

L,

;1. Involvement of mdustry wxll be en

programs for engineering and technician students.
* 12, Support for advu.ory services, including publications, !eminar;, con-
ferences, extension services, audio/visual prescntations, and any other appm—__

5. As a general rule, low priority will be assigned to recearch projects in

>* 6. With respect to education and trammg programs, Sea Grant emphasis ‘k ‘
will be placed on curriculum and course improvement and development for -
ocean engireers at the baccalaureate and graduate levels; on development ‘

lawyers, business administrators and managers at the graduate level; and

‘8. Education or tmmmg activities will not be suppori.d in a gwen msutu- '
t10n after they are self- -sustaininig or are included in the regular budget. i
29 Basic reséarch will be supported in areas where such research is a . .

requxrement for the solution of a defined and” pressing problem and where .-

couraged parucularly through. Lo
the dews. lopment of mdustxy-umvemty consortia and joint work/study .




priate form of information dissemination is included within both institutional
and project grants.

13. Criteria for support of bacca!aureate ocean engineering and marine
technician associate degree programs include the ability of the proposing
. institution to demonstrate a reasonable expectancy of placing qualified grad-
S uates in jobs through correspondence with potential employers.

: 14. In a given fiscal year, funding preference will be accorded ongoing
IR I institutional and coherent project grants when evaIuated aga.mst new pro-
e posals of approximately equal value. .
e « - 15, Cooperative research projects between American institutions and
CornL T R e those in a neighboring country related to common resources, common waters,
L SR or common pnoblems can quallfy for Sm Grant support.

Prazram Growth and Aeeompl!shmmu

 Sea Grant fundmg has grown steadﬂy from $5 mllhon in fiscal year 1968

the first full year of operation, to $9.6 million in fiscal year 1970; and the

_ President’s budget request for the coming year includes $13 mxlhon. Dur-
mg the last fiscal year, $5,991 000 was awarded by the Foundatxon as shown

- m the followmg table: , : »

v

Tab!o VII-!.—NSF Sn Grant Prunm Amrd:. Fl:eal Year 1969

/4t 3 Number -, . " Amount

e el Category of grant 17

Institutional mpportl 7N #%4 327 100
iject support: :
Coherent projects 1 5 878 500 PR
Education and training e B, 861,600
Applied research. . 6 . : 377,000 L
5 46, 800

5, 991, 000

. VIncludes § renswals, - - Y oo
o Mal tldhclpunuy pro]ectt. Ineludes 2 renmh

- To date, the Ofﬁce of Sea Grant Programs has supported 57 pmject

grants and eight institutional programs. A compilation of activities underway
¢ asof September 1969 is presented in appendix E. Sea Grant institutional sup-
" port programs were begun in fiscal year 1968 at the Universities of Wash-
ington, Rhode Island, Hawaii, Wisconsin, Oregon State and Texas A&M;
these were joined in fiscal year 1969 by programs at the Universities of Mlch-
igan and Miami. Coherent project support is being received by Humboldt
State College, Scripps Insumnon, Stevenson Institution, University of
Delaware, Louisiana State University, and the Vlrguua Institute of Marine .
Sciences. In addition, planning grants to assist in developing the capabilities Bl
necessary ! to quahfy for institutional support have been made to a consortium .,
of institutions in North Carolina and to Florida State University. L
+* Practical benefits from research are normally not expected for some years
. after program initiation, and this is of course true for Sea Grant-sponsored
_work. However, several of the ‘activities funded to. dat,e have already pro-
duced results wlnch hold promise of an early retum on investment: :;

{AFullToxt Provided by ERI




1. In early 1968, investigators at Nicholls State College, Loulsiana, at-
tempted management of shrimp stocks in marsh impoundments. One of two
ponds was used in its natural state. In the second, most predators were
destroyed before introduction of the shrimp larvae, while blue crabs—a mar-
ketable predator—were trapped during the shrimp growth period. The man-
aged pond ultimately produced about three times the weight of shrimp
produced in the unmanaged pond, thereby demonstrating a promising tech-
nique for increasing the offshore shrimp fishery and for shrimp aquaculture
A commercial firm already is taking advantage of this research. - .

. 2, Building on earlier studies, investigators at the University of Wisconsin
located deposits of manganese pellets in Green Bay which are similar to
deep sea manganese nodules. This discovery may have economic signiﬁcance,
and research on the abundance, metal content, and reﬁmng of the pellets isin

' 3. The Hawauan tuna ﬁshely, wluch sull uses tradmonal methods of
_ chumming with live bait, has suffered because the bait fish—a species of
anchovy—cannot survive for more than 3 days in ship bait wells, How-
_ ever, the University of Hawaii’s Institute of Marine Biology has now
. developed methods of extending the storage life of bait fish up to 10 days,
= andis expenmentmg with other local species inan attempt to ﬁnd a hardner
alternanve bait, - . Y A :
w1 4, With avaxlable land stocks of sand and gravel bemg depleted or made o
- inaccessible by construction and zoning, the seas and lakes are being
turned to mcreas:ngly as a primary source of aggregate materials, University
of Rochester scientists have located such depoms in Lake Ontario and com-
' mercnal firms have applied for recovery permits. "2
. ; The Sea Grant institutional support program, based on a muln-dxscxplmary
. team approach to problem solving, made substantial gains during 1969.
- Atthe Umvemty of Was}ungton, economists, political scientists, and lawyers
are cooperating. with physical, chemical, and biological oceanographers in
a comprehensive study of all major aspects of an embayment within Puget-
" Sound to determine how it may best be developed for human use while
; mamtanmng the qualxty of the environment and its living resources. Texas
< AGM Umvemty has begun a séries of workshops to stimulate industrial,
academic, and State activity in marine resource development. Members
of the Governor’s staff have joined as CoSponSsors. Attendance has be
ejccellent and the discussions spirited and practical. ’ E

' courses to expand the marine-related optxons available to students, including
those majoring in the liberal arts and social sciences. The Unwersity of Rhode
Island instituted the Nation’s first graduate program in marine affairs spe-
cifically desigried for cross-discipliniary orientation of social scientists, inter-

training plan for marine technicians under the University of Washington
Sea Grant, with each spectalmng in the training of a particular type of .
marinie technician, Texas A&M Umvetszty, Oregon State, and the University -
of Mnaml have also 1mnated coopérative marine techmclan training pm—

! Education and training continué to be advanced by Sea Grant msmunonal : L
pmgraxm At the graduate level, most Sea (Grant institutions developed new . '

nationa] specialists, and  administrators. Five schools developed a umﬁed
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; : ¢ o e .
Marine extension agents from Orcgon Stan Umvemty dm:lm an albacore bulletin

with a tuna fisherman as part of Albacore Central, a project conducted with Sea
Grant Institution support to gather and disseminate m[ormatwn to armt thc Paclﬁc
albacon tuna ﬂut sdﬂm[y nch ﬁ:hmg ground:. IRIREE : ‘
grams wnh 2-year techmcal mstltutxons and Jumor and commumty colleges
participating as partners, - ,

. In addmon, advisory services to commumcate results of scnentnﬁc and
engmeermg research to prospective users have been expanded. In most in-
stances it has first proved necessary to institute training programs for exten-

sion agents before beginning information dissemination. However, Oregon

- State University, building on an existing agricultural extension service, was

able almost immediately to carry out comprehensive marine advisory
activities. At the University of Rhode Island, the regional marine informa-
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¢ tion service was reorganized as the New England Marine Resources Informa.
" tion Program which now Is opeérating to encourage and strengthen marine
activities and industries in a six-State region. Under the Texas A&M Sea
. Grant, university extension advisory specialists are assisting shrimp fisher-
man by conducting courses to demonstrate new methods and technology such
as the use of electric trawls. 1o B
Sea Grant project support actmtxes in ﬁscal year 196'3 included the addt-
tion of a new education program in ocean engineerirg and four programs
to train technicians. Engineers at the Massachusetts Institute of Technology
developed course materials in ocean engineenng, xresultlng in a series of
pubhshed notes on such subjects as ccean engmeermg structures; stability
and motion control of ocean vehicles; and water, air, and interface vehicles.
At Florida Atlantic University, undergraduates in ocean engineering alter-

> nated 6 months of academic work with 6 months of employment by co-

i operatmg ocean industries. Students at Cape Fear Technical Institute work-

. ing aboard the institute's training sh|p participated in Project BOMEX.

: Among the individual Sea Grant projects sponsored last year were the de-

. termination of the fishery potential of the California spiny lobster; eco-
nomic feasibility of a submerged buoyant pipeline for transporting natural
gas through a deep ocean area; design of a high efficiency convective heat
transfer system for deep submergence apphcatxons, and management and
utilization of estuarine resources. - -~ i :
“- Awards of coherent project support were granted to the Vuglma Instxtute
of Marine Science, the University of California at Santa Barbara, and
Humboldt State College, Cahfomxa, for broadly based research programs
related to marine problems in their regions. Other grants were made to the
Dade County, Fla., Board of Public Instruction and the Washington Tech-
nical Institute for development of educatxonal and traxnmg opportunmes for

nnderpnvxleged youths. e

L OO e g

existing mechanismis for the selection and review of projects and mstltutlons,
expanding the number of awards, and i 1mprov1ng the dissemination of in-

will be given to ectabhahmg new graduate éducation programs for ocean
~‘engineers and, on'an .experiiental basis, for business administration and
% international al’fam  specialists to acquamt them with i xssuee and»opportumnu“

Akl

'ESSA and NSF will continue to asesss the feanbnhty of establishing a co.
¢ ordinated prograin of data and mformatxon aemoea, comparable to ESSA’s
" State Clxmat:ologut , in order to maximize the effectiveness and .
utility of Sea Grant adeory activities. To test this concept, ESSA has placed
¢ rapher- ‘eteoxologut at the Univemty ‘of Rhode Island to en-
courage the apphcatxo f environmental data on'sea‘air- ,tnteracuon. N

. Through its aocomphslunents to date and those foreseen in the coming -

Government and the private sector which is mobﬂ
and ta.leni in support_of national manne sc:eneel

{AFullToxt Provided by ERIC
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Chapter VIII
ADVANClNG MA_N-lN-THE-SEA

New advances in undersea technology, engineering and bicmedicine con-
tinue to expand the third dimension of man’s activities in the ocean, Where
in the past our knowledge of the seas was limited to surface-based observa-
tions, today we are taking steps to develop knowledge, technology, and
equipment to enable man to live and work usefully on the ocean floor for
extended periods. These advances result from new developments in saturation
diving and manned bottom habitats which free the diver from the restric-
tions of diving helmets, diving bells, and air compressors and allow him to
live and work below the surface unrestricted by surface weather effects and
the physiological problems of pressure change. Because these developments
open new opportunities for use of the ocean, Government, industry and uni.
vemtiet are seehng mdmdually and in concert to advance U.S, man-in-the-

programs. -

With new technology and automation \shy is man needed at all undersea?
The answer lies in the benefits his presence provides: advantages in his
maneuverability, compactness, ogility, and flexibility; in his manlpulative
skills and dexterity, visual perception, onsite observation; and chiefly, in his
lntegmive and decision-making ability. The fact that these ndvmt&gu oon«

‘;‘ stitute real benefits in part acoounts for the upld md oonhnumg expansion
ol'divingtoduy. S . .

K -,'4

s Monntlu Inumt aml Aetlvlfy

" Bath yur increasing public and private Investment is devoted to manned
diving operations, with the present total figure estimated at a ately
$486 miltion annually. Estimated current annual U.S. expenditures in July

" 1969 on man.in-the-sea are contalned {n table V111-1, The Nation's lndus

is Increasingly using diving tions, particularly the oil indus

employs diven to lmull moﬂ r. mlnuin. and rﬂe{ulr offihore oil mulh-
tlona, Other commerclal di tions Inglude conservation, construction,
salvage and safety. Man-in. oboemuom conteibute to fith habit

lnvuugtdonpmgmm.nudymdconuolot&hlnggw,mdtbedevdop-

' mentofnmﬁahlng ;

Anumbudmnutddﬁmhwd&ﬁi&un&ln&m«lndiﬂng A
survey of some of the leading U.S. firms with significant investments

’:ndwz identified 12 diving companies, 24 diving equipment supply
equipment fabiia,

mnauuonndivingeooeemﬁwdim
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tors, 26 marketing firms for diving instruments and hardware and eight
diving consultant firms.

The total number of commercial divers in the United States, including
those who work part time was estimated in 1968 to be about 1,500, divided
as indicated in table VIII-2.

Tabhle VIiI-1—Estimates of Current Total Annual U.S. Expenditures on
‘ Man-In-the-Sea ‘
[In milifons of dollars)
1. Science (less than).....
2. Defense:
Diving training.
Diver equipment
Man-in-the-sea
) Diving operations (approximately)
3. Commercial (spproximately)
4. Recreation: v

OWO OO=0wL »

Sowoes o

gl

28§

. 'Total {(approximate) —— .- 486.4
1 Estimated on the basia of 1.5 millfon divers, 10 dives each year, at cont of between §20
and §25 per dlve. ‘
Bource: ved from stsl research, Natloaal Council on Marine Resources and Eogl-
seering Der ent, July 1969, . :

In minerals exploitation, divers make possible visual survey, maintenance
and repair, evaluation of deposits, placement of drills and cores and inspec- -
tion of underwater construction. In the near future it is anticipated that
they will help to monitor, control and correct beach erosion and pollution—
~ observing solid accumutations, determining emplaced structure effectiveness

and operating dredges. They will assist underwater construction, tunneling,
harbor devel spment, installation of sewer outfalls, and alds to navigation.
They will pemmait greater recovery In salvage activities and disasters at sea.

Table Vill-2—Commerelal Divers In the United States

Location e . Number
But const . . 150
Florida .. 100
Loulstans.Texss ! 1,000
Califoraia?t scnas caneaa 20
Aluds .. cnaes e 60
0 Total .. vea 1,560
"7 Man-in-theses sachniques open new doors to the sclentist. With squa-
. lungs and long-duration laboratories equipped with lockout

* submersibles he can make onsite ﬂw“‘t:ldmmhwdogymm for
geological maps, aquaculture, archeology, utnan ty
m.m&ammmn&mmmmuﬁm :




Recreational diving is fast becoming @ major marine activity. Approximately 2 million
scuba divers are active, with between 50,000 and 100,000 new divers beginning each
year; efforts to provide adequate diver safety standards are increasingly imporiant.

Scripps Institution of Oceanography alone, there are more than 100
qualified divers carrying out 4,000 to 5,000 dives each year, .
Recreational diving is increasing rapidly. About 2 million active scuba
divers in the United'States invest $40 to $50 million annually in equipment
and considerably more in the sport itself. Bach year between 50,000 and
100,000 people begin scuba diving. There are 1,800 diving clubs and national
societies in the Nation with an average of 20 active members per ¢lub, The
great majority of recreational scuba divers are not affiliated with clubs,
Growing interest and activity In the private sector of the United States has
been reflected in programs of Federal agencies. The Department of the
Interior has a growing need for man.in-the.sea capabilities for fisheries
research, marine geology studies, environmental qaality and pollution
control investigations and recreation. The Coast Guard has an increas.
ingly important role to Nphy in its marine safety program and search and
rescue activities. The National Aeronautics and Space Administeation ls
interested in learning about gm_;n{ebduvlor and effectiveness in smali habi.
tats and hostile eavironments, Department of Health, Education, and
Welfare has interest in the biomedical aspects of underseas activities from
both research and clinkcal viewpoints, - - - -
Defense requirements for diving systems capability have increased. They
involve submarine rescue, salvage and mt recovery, Continental Shelf
construction programs, am and warfare and harbor defense.

" The total number of trained divers in the Navy is about 3,000; more are

needed. Navy programs related to man-in.thesea activities are discussed
addidonally in chaptee XIL, <% = -2 . et

Increased diving activity and interest has not been confined to the United
States. One of the most active and advanced programs is that of France.
Now ted into the operations of France’s National Center for the
Exploitation of the Oceans (CNRXO), the French program calls for con.
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struction of large hyperbaric chamber facilities for research, development
and training, and use by Government, university and industry. The suc-
cessful French series of Conshelf experiments has placed aquanauts at a
depth of 330 feet for 21 days; these experiments are continuing and a mobile
habitat is under construction. .

The Soviet manned-diver habitat program began in 1965; to date some
seven structures have been placed in shallow water, The German Govem-
ment experimented with a new bottom habitat to conduct biological
studies last summer off the island of Heligoland in the North Sea. The British
and Germans are constructing shallow water habitats; the Canadians have
begun tests in a habitat at 50 feet in Lake Erie, and the Cazechs, Bulgarians,
Poles, East Germans and Cubans have all experimented with modest habitats
in st.allow water. CE

Developing Advanced Diving foehnlqun

Advances in diving techniques over the past two decades have freed divers
from the restrictions of tethers and have increased working depths. This is
largely the result of the self-contained underwater breathing apparatus
(scuba) and the use of helium and oxygen breathing atmospheres. Advances
in saturation diving and employment of habitats provide a pressurized at.
mosphere at working depths. And, hatch access to and from the habitat
permits divers to live and work in comparative comfort and safety without
the need for repeated decompressions, - L ‘

One of these techniques is the development of submersibles with lockout
capabilities which permit delivery of a diver to a site of interest where
he can sortie into the ocean environment when and if desired. At present
three commercial submersibles possess lockout capabllity—the Deep Diver,
the Roughneck, and the Shelf Diver. The submersible Ben Franklin, which
this year completad a 1,500-mile Gulf Stream drift, described in chapter IX,
Ao techrique bing el o provid xtended work tm at depth

er t to p. ex wo! at
involves the use of saturated diving techniques, but without the support.
ing facility of an underwater habitat. In this operation, divers remaln pres.
surized to their working d forlongpedodsmddwompmo‘nlynfm

cenalul oll rig salvage in the Gulf of Mexico. By 1972, the Navy will have

advanced me avy 3
and uh.fwmmuzm.nmmsw
In 1961, has two Sealab experiments which placed
two habluats at 200 feet, with aquanauts ving for about 2 weeks at am.
blent re. Presently, Sealab 111 Is designed to extend the

one phase to continue
meetdelemmds. :

i
!
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* lobeter, whose population has declined
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Projects Tektite | and 11

While one Sealab diver remained underwater for 45 days, the Nation’s
longest duration man-in-the-sea experiment was Project Tektite I. A joint
project, Tektite was n.anaged by the Navy with Department of the Interior,
NASA and industrial support at a cost of $4.5 million. Tektite I placed
four Department of the Interior marine scientists on the ocean bottom at
a depth of 50 feet for a record-breaking 60-day period. The project took
place at Lameshur Bay, off St. John Island, in the Virgin Islands National
Park during February, March, and April 1969.

The white Tektite habitat consists of two cylindrical steel tanks 18 feet
high containing two rooms each. The tanks are connected by a crawl-way
and mounted on a rectangular base structure which is anchored to the ocean
floor. An umbilical connection of hoses and cables for fresh water, air,
electric power, and communications links the habitat to a surface-support

The project's major objective was to demonstrate the ability of scientists
to perform research under saturation diving conditions for extended periods.
This objective was achieved and the resulting data on man’s behavior,
efficiency, and biomedical responses in confined and isolated conditions will
be useful for continving experiments in man-in-the.sea, Tektite I proved
that man can remain in good physical and physiological health working
for prolo periods underwater.” - . - ‘

It also demonstrated the value of studying the ocean ¢nvironment while
living In it, The Tektite scientists conducted a variety of observations and
experiments on reef geology and masine life. The bottom sediment studies
may assist in the search for oceanic minerals, Investigations of lobster ecology,

plankton studies and other biological studies may prove Important to

fish farming and aquaculture, A research project was
recently. -
22N e NS SN T SO TR

undertaken on the spiny

P

anssl Crew Richerd A, Jnua]n Pression ehamber
.g-a‘m.n decomprassion which concluded & 2-month riay beneasth the scoan’

nefaze ls Project ek 1. * -
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Tektite I was intended to establish guidance for future submerged labora-
tory projects. It established baselines for prolonged exposire at 50 feet for
2 months and set the stage for deeper dives of longer duration. Plans have
been announced for a follow-on project, Tektite 11, in the spring of 1970.
Led by the Department of the Interior, a number of Federal agencies,
universities, and the Government of the Virgin Islands will take part in the
project. In this experiment the Tektite habitat will be resubmerged at
the same depth and location for 7 months. During this period approximately
62 marine scientists and engineers, including some from other countries, will
work in small teams for 2- to 4.week periods underwater. Direct costs of
Tektite II for fiscal years 1970 and 1971 are estimated at $1.1 million.

Tektite IT experirhents will be conducted at greater depths and for longer
durations than its predecessor project. The Tektite habitat will be augmented
by a smaller, two-man dwelling anchored nearby at a depth of 100 feet.

Solving Crucial Problems

" The problems of living and working beneath the ocean's suiface are
formidable; they are primarily the biomedical problems related to survival

and technological problems associated with the design and operation of

facilities for working undcrwater.

The biomedical problems stem directly from the wet, cold, dark and high
pressure environment. The severe and potentially disabling or lethal physio-
logical changes which occur during diving have prompted the search for
practical solutions and are the stimulus for much of the basic research. Per-
haps the most significant of these problems today is decompression sickness,
caused by the release of gas from the tissues, In which gas has dissolved at
the hyperbaric pressure of the dive. This release happens if ascent occurs

- more quickly than the rates at which gas will leave all body tissues and

remaln in solution. Practically, the decompression time of many days re-
quired for dives to 1,000 feet severely limits the economic value of diving to

Other severe diving problems are oxygen toxicity, carbon dioxide buildup
in the lungs, inert gas narcosis and work limitation caused by increased gas
demltz‘ Cold water chilling may be severe. Visibllity and orientation may be
poor in murky water, Speech becomes unintelligible when divers breathe
helium/oxygen gas mixtures at high pressure. Failures of equipment or other
emergencies ean be fatal, Long-term problems relate to composition and
mtlabﬂity of food, ptychological effects during isolation, and crowding In

4 . )
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~ Current %andmunhlnmmydmuemmdﬂﬂmlted.

knowledge
lntbeMSorimdunhubunnmmnp!d&r:w\hlmhe study of
underwater physiology and medicine and of man-in-the-sea development as
a whole. Most of the support and effort in this field has come and continues
to come from the Navy. In addition to the Navy's program, focal points of




biomedical research have been at pmductxve undersea research centers at
the University of Pennsylvania at Philadelphia and at the State Umvemty of
New York at Buffalo. The hyperbaric center at Duke Umversnty is the site of
]omt and continuing Duke-U.S. Navy saturated diving experiments.

Other research centers have been established as follows: a hyperbaric
facility at the Virginia Mason Research Center, Seattle, Wash.; the Wrights-
ville Marine Biological Laboratory, Wrightsville Beach, N C.; and the
Marine Biomedical Institute at Galveston, Tex. The Undersea Medical
Society was formed in 1967 and is now active with over 450 members,

The main focus of the Navy’s effort in the biomedical area is in its ocean
engineering programs. It consists of efforts in the man-in-the-sea project and
the biomedical programs of the Bureau of Medlcme and Surgery and the
Office of Naval Research. -

The biomedical and life science programs are directed toward main-

- taining the diver as an effective functional unit in the stressful environment

of modern naval operations. Experimental dives in chambers and at sea
have been made beyond the 1,000-foot level. It appears that divers will be
able to perform useful work at depths of 1,000 feet and somewhat beyond
provided the technology and diving equipment are sufficiently developed
to maintain them for the long durations required for compression and decom.
pression and o long as unprovemenu are made in communications, thermal
balance, guidance, and navigation. Diving much deeper than 1,200 feet
will cerulnly be achieved, but the depth and rate will depend upon the
support available for needed basic and applied technological and biomedical
‘I;ﬁt&l'dl One possible sohmon—though a radical one—may be liquid

rea

The pnncipal hbontodu pmld in lhe progum are the Nava)
Medical R Institute, the Na Pgubmanne Medical Research Labora.

* tory and the Experimental Diving Unit. The Navy Medical Research Tnsti-

tute program {s devoted to undersea hiomedical research and investigadons
of decompression sickness, inert and other gas physiology, hyperbariv. blo-
chemistry, thermal probleml, microblology md toxicology, psychology, and

ysles.
" The Submmne Medical Research Labontory ls Inmdgaunﬁuﬂn
escape, diving physiology, crew selection and performance and g and

: vklon mnxpedmnlnwlngvnhmubod\newdwinuuhnlquumd

t, and provides decompression chambers with a 1,000-foot wel

th capability

d?vilnclorohhemninmem theUnlvemtyotPcnn-
lyMnhlmtltuuo(anlronmuml Medlclnehuoonductedmm of the
studies on which current knowledge ysiology of diving lsbued
lthu;homlnedmvalodmtimm undersea medical research.
The State University of New York the leader in unraveling the
fmdmmmlmdmﬁnﬁwhdwhypuhﬁcmﬂmt
mmmmmm ’

lnthe odvmhphﬁobg&cdknowledgem-dmhmbgiuldec
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into the sea. Today, diving performance at depth is partly limited by the
lack of advanced diving equipment, including life support systems. i

In the Navy, such research and development is carried out under the
ocean engineering program, and includes the development of equipment
for navigation, communications and control, swimmer and diver support,
and Jife support and protection and life support equipment. Total expendi-
tures under this program were $4.5 million in fiscal year 1967, $4.0 million
in fiscal year 1968, and $6.8 million in fiscal year 1969. The majority of the
Navy diver support development work is carried out at three laboratories:
The Naval Ship Research and Development Laboratory at Panama City,
Fla., which emphasizes man-machine relationship, diver guidance and navi-
gation, underwater transportation systems and techniques for improve-
ment of underwater vision; the Navy Undersea Research and Development
Center, San Diego, which concentrates on communication equipment and
onsite testing of saturated diving systems; and the Naval Civil Engineering
Laboratory, Port Hueneme, which develops diver tools and construction
equipment. ‘ j TR ’

The simulation of the undersea environment is carried out in hyperbaric
chambers, some of which are large complexes costing millions of dollars.
Hyperbaric chambers are used for clinical medical studies, physiological re-
search, operations and equipment experiments, and for operational military
and industrial purposes. o

In the industrial field, larger chambers are used for training, for research
and for equipment development. Smaller chambers, used for trainirg and
treatment of stricken divers, number over 100. A listing of hyperbaric
facilities and locations is given in appendix F. R

The Navy plans to construct three hyperbaric chambers with dry and
wet capability and 2,000-foot operation depths. Construction will begin
on the facility at the Navy Submarine Medical Center In fiscal year 1971.
Construction has already begun on a large unit at the Naval Ship Research
and Development Laboratory, Panama City, Fla., for equipment develop-
ment and testing and man machine studies. The third unit is planned for
use by the Naval Medical Research Institute, Bethesds, Md. :

Growing Pnbloms of Dl\gr th h

As the number of divers Increases and their diving depths go deeper,

~ the need for better safety measures also grows. Sealab 11 was delayed
early in 1969 because of a diver fatality, one of the regreitable prices of

progress in ploneering a hottile environment. Given the hansh conditions
under which commercial divers operate it Is not surprising that the incldence
of death and sickness is high. Mottality figures among commercial diva

“ are eitimated at between five and 50 each year. High Insurance rates—as

high as $30 for every $100 of pay earned—reflect this problem. The Marine
Technology Society is seeking to develop in assoclation with the United

- States of America Standards Tnstitute minimum standards for commertial

idiving. Hopelully, eﬁ‘gcun ;undfrds will be accepted and implemented by

e ) o [




The safety problem among amateur divers is becoming more serious. This
is particularly so because of the great growth in the number of amateur divers.
- From an estimated 2 million amateur divers in 1970 the numbers are ex-
. pected to rise to 5 million in § years and to 10 million by the end of the
decade. Many of these divers will soon be attracted to complex saturated
diving at greater depths. In 1965, the Public Health Service recorded only
86 deaths among skin and scuba divers, most due to overextended sub-
mersion and panic. While mortality figures for later years have not been
reported they are believed to be higher. In 1967, for instance, the Navy
treated 21 civilians and 46 military personnel in its decompression chambers.
Such figures indicate a need for greater concern about diving safety.
Heightening this concern is the variability of standards in training and
, ©+ equipment use and maintenance. No uniforin national standards exist for
s ~F 7 levels of scuba proficiency among divers or instructors, except for those set
o ‘ "+ by various organizations such as the National Association of Urderwater
- Instructors, YMCA, BOy Scouts of America, several Govemment laboratories,
“- institutes, and universities. The city of Los Angelu has found it necessary
v toadopt and enforce regulations locally.
_ Q- - The Coast Guard is concerned with such problems because of its respon-
AU B s’b:hty for safety of life and property at sea. The Coast Guard is participating
s * inthe American National Standards Institute’s work in developing minimum
_ standards for dmng safety. The Council for National Cooperation in
~ 1t Aquatics is sponsoring an American National Standards Institute project to
- develop minimum standards for recreational diving. Adherence would be
. voluntary. In light of the growing number of divers, efforts o promde ade-
v quate nfety sundmh mmtbep\mued dﬂigendy SR o
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' Cha[;tef IX
* SURVEYING AND PREDlCTlNG THE
OCEAN ENVlRONMENT

:
<T>.‘:;-;‘

In pracucal daily apphcauons of oceanic knowledge, no single factor is
~ more important than a solid foundation of data. The assessment and re-
- covery of both living and nonliving resources can proceed effectively only
when there are adequate base maps from which to work. More efficient
sea transportation vitally depends upon portfolios of accurate nautical charts
and publications for the open ocean as well as coastal ports and waterways.
Efforts to halt pollution and improve the utilization of the coastal zone must
start from these factual baselines, International, oceanic, legal, and political -
questions often require facts available only fmm precue mps and eccurate
mannedauifdxeyeretobeamwe:ed :
* In addition to acquiring thls comprehensive body of dau, i eveﬁ more
o importlnt that the United States be able to extrapolate from the knowledge
R forecast oceanic phenomens in the future and to predict reliably
. what conditions will be in areas as yet unexplored. It is pm.‘cularly important
* that the Nation Improve its ¢a ihty to predict changes in those factors
‘ * which are time de LA may be mildly interested {n the past °
<= . history of the Gulf Stream, but he is deeply coricerned with where its north-
edgemllbetomormw,whenhemllbehoklngfordxeﬁshwhlch
‘ conoenlnl;e at that boundary. A naval staff can base its general plans for |
wartime convoys on historical data, but the sonar operator on a destroyer
.~ must know what lheaotmtlvceondniomwillbein his local uudunng the
next few hours. .
# The acquisition of ln!omation for the dau bue, is hmdlmg and preseata-
m and I:;Y oauverdon .;ndw forecasts of future events, c&:\nnot proceed
penden esearch and development to ltmprove acquisition techniques,
_ methods of data handling, and predic&vublhtymdependentupon afuller
undenund:uoloouniepmu. development team must include
surveyors, o«eeu&en,andmemhenwilngwged:ertopmvldeprenm
mdpounuﬂuwnwiththeuermully lmpoﬂmtbuilding

¥ ‘
w’*ia&»f h\*:a R ERIEE s

RO ;; mcmu.mm

FURT R TSNS

Y iy by ANGERE et 0 Ehi GV LW I S
o é1Mmﬂenmmoltheoeem,fm‘mmtdr.':'n')"tﬂl':'"lt!hll'tﬂ've)'w‘ﬂ
bewﬂmudnndpmndwhkbvdnbewﬂdformmm“’hile '

B2 118

‘ I"Iu danpes and desiruction foreas of Aurricas n-—ml
" at Hwrrlcans Gladys, Rere sean from Apolls 7




O

ERIC

Aruitoxt provided by Eic:

Table 1X-1-—Potential Users of Ocean Environment Survey Data

Potential users of survey data
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much progress has been made in the areas covered by basic surveys, there are
still large sections of the ocean of which we know only the gross features.
Field acquisition of data has been concentrated in those areas of primary
concern—the coastal zone, major trade routes, potential naval operating
Jocations, and sites of intense research interest. In terms of bathymetric
information, less than one-filth of the ocecan bottom has been surveyed in
detail; for most other oceanographic factors, the state of knowledge is even
more sketchy. As a result, the basic maps for ecconomic development, national
defense, and scientific research are often inadequate.

Mapping, charting, and geodesy account for approximately 13 percent
of the marine sciences budget for fiscal year 1971 (table IX-2). Many agen-
cies conduct mission-criented surveys, with Navy and the Department of
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Commerce's Environmental Science Services Administration (ESSA) pro-
viding most of the general purpose chiarts. During the past year, ESSA was

assigned lead agency responsibility for mapping, charting, geodesy, and data
storage.

Table IX-2—Funding for Mapping, Chartlng,"and Geodesy

[[nn miilions of dollars]

Estimated  Estimated President's
Ageney fiscal year fiscal year budget
1969 1970 1lscal year
1471

Departmentof Defense. . ............ ... ..... 60. 7 66,7 50,7
Navy..oooo o (59.0) (65.9) (49. 6)
Corps of Engincerst. .. .. ... oo . (0. 8) (0. 8) (1. 1)
Department of Comumnerce...........o.oviiu. .. 18.5 22,3 23.6

NASA . e 0.4 0.4 0.4

Total. , D P 79.7 8). 4 74,7

1 Charting of the Great Lakes.

Lre

£3. -
R ruzer

-,

Hurricane Camille’s trail of devastation along Mississippi’s Gulf Coast left many
marks such as thes beached shrimp trawler.
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The research programs supported by the Natioiial Science Foundation
and the Navy at institutions and universities produce quantities of data
which are often useful in the production of charts and atlases. Those sur-
veys which are particularly oriented to defense systems, resource develop-
ment, and other end-uses are described in detail in other chapters of this
report. Of the multipurpose surveys undertaken during 1969, the following
were of major interest:

1. ESSA continued its surveys of the U.S. coast and the deep ocean, con-
centrating its cfforts off New England, North and South Carolina, Puerto
Rico, Washington, Alaska, and the Hawaiian Islands. Special attention was
given to inshore hydrographic investigations along the Atlantic and Gulf
coasts, where demands for small-craft charts are rapidly growing. Because
of cxtensive changes in the marine topography and ossible navigational
hazards resulting from hurricane Camille, selccted areas of the Gulf coast
were resurveyed and recharted. The SEAMAP project involving acquisition
of bathymetric and geophysical data continued in the nortlieast Pacific.

2. ESSA published seven new nautical charts and issued 487 corrected
editions. In consultation with the Department of Defense, ESSA released
several previously classified Alaskan charts for public use. A bathymetric
map, with two geophysical overlays, was published for Norton Sound, and
two other bathymetric maps were published for the California-Oregon coast.
Bath.metric maps are also being prepared for parts of the Gulf of Maine
and off-shore regions along the North Carolina coast.

3. Instrumentation to measure waves in the tsunami spectrum in the open
ocean was developed and tested by ESSA.

4. The Bureau of Commercial Fisheries continued its extensive surveys and
monitoring of oceanographic coruditions, concentrating its work on the East-
ern Bering Sea, Aleutian Island area, Gulf of Alaska, Ifawaiian Islands
area, Eastern Pacific Ocean, the Caribbean Ocean, and the areas off Florida
and the New England coasts.

5. The Bureau of Commercial Fisheries published an oceanographic atlas
of the Pacific Ocean. Summarizing 50 years of work, it is based on 50,000
oceanographic stations and 3 million individual observations. Because of
fishery implications, it is primarily concerned with the uppermost mile
of water,

6. The Navy produced 110 new charts for general navigation, 67 special
charts for surface fleet and submarine use, over 700 corrected charts, and
numerous accessory publications. Of particular note is the Navy’s production
of 87 new charts based on surveys and charts made by other countries, the
materials for which were acquired through the bilateral chart reproduction
exchange program.

7. The Navy conducted a major survey of the Pacific Trust Territories at
Palau, Ulithi, Truk, and Ponape, along with other investigations in the
Western Pacific and the Hawaiian Islands. The first third of a 3-year coastal
survey of South Korea was also carried out. Deep-ocean bathymetric and
geophysical surveys were conducted in the North Atlantic, Western Pacific,
and off both coasts of the United States collecting .hmost 500,000 miles of
bathymetry and gesphysical data.
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8. The Navy’s university research effort included development of a ship-
board vibrating-string gravimeter which is easily transportable, economical,
and more accurate in heavy seas than present equipment. A small ancillary
computer processes and displays data on the spot.

9. Navy and ESSA tested new high-speed hydrographic sounding launches
with automatic digital positioning and depth recording systems. The Navy
transmitted multicolored navigational charts by high-resolution facsimile
through a satellite-linked communications netsork.

10. The Coast Guard continued its program of outfitting its cutters to nake
them fully suitable as survey platforms. Salinity-temperature-depth record-
ing systems arc being installed, and the majority of the ships now have
hydrographic winches. Data collection continued both for specific projects
and as a routince task assigned to Coast Guard cutters,

Gult Stream Drlft Mission

Of the many ocean operations conducted during 1969, one--the Gulf
Stream drift of the submersible Ben Franklin—was of particular note be-
cause of its novel approach to a complex problem and its collaborative
achievement involving government, industry and academic participants,

On July 14, 1969, the manned submersible Ben Franklin submerged into
the Gulf Stream off West Palm Beach, Fla. For 30 days she drifted in-

The Ben Franklin is seen undergoing sea trials prior to her unique month-long sub-
merged drift in the Gulf Stream from Florida to Canada.
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mersed in the Gulf Stream, finally to surface south of Nova Scotia. The
submersible is owned by Grumman Aircraft Corp.; the erpedition was
carried out in cooperation with the Navy and NASA. Not only was the
project an industry-government partnership, it was also international in
flavor; in addition to the embarked U.S. personnel, the chief scientist was
Swiss, and the acoustician British.

The primary purposc of the drift mission was to dewnonstrate the Ben
Franklin’s ability to operate and sustain the crew of six for a long period,
and to conduct oceanographic observations submerged for extended times.
The Navy’s prime interest was in the instrumentation suite, while NASA’s
interest stemmed from the similarity of the craft to a space station with
the resulting opportunity to study the effects of the extended period of
isolation and confinement on human beings,

From a scientific point of view, the mission provided the opportunity
for a unique kind of sampling. Scientists have long studied the occan's
characteristics by sitting at one point and letting the water go by; the
Ben Franklin cruise, on the other hand, stayed with a body of water over
a long period of time, riding in it as it moved through the occan, and
observing changes that took place during the period.

The Gulf Stream’s speed, local turbulence, and physical and acoustic
properties were investigated through observations and recordings of almost
1 million measurements of temperature, sound velocity, and salinity along
the track. Stereophotographs of the bottom were taken at five locations,
as well as side-scan sonar imagery of the bottom, along with measurements
of the acoustic reflectivity of the occan bottom and the volume reverberation
coeflicient of the water at sclested locations.

The Gulf Stream drift mission accomplished its primnary objectives of sus-
tained submergence and of identifying problem areas. With only few ex-
ceptions, life support systems worked well. Carbon monoxide accumulation
and bacterial growth occasionally posed problems, but remained within ac-
ceptable limits. Various components of the suite of equipment failed at
various times, and the need for specific corrective actions was thus identified.

Federal Leadership for Environmental Predictions

The sea and the air form a closely knit physical complex, operating under
similar physical laws, in which changes in onc strongly influence the actions
of the other. Much of the Nation’s capability for the prediction of ocean-
ographic factors has evolved in metcorological forecasting centers and the
two activities arc often co-tocated. Federal agency funding for programs in
support of environmental forecasts and associated observations is shown
in table IX-3.

In 1969 a Federal Planning Guide for Marine Environmental Predictions
(MAREPY}, which had been completed by the Council's Interagency Com-
mittec on Ocean Exploration and Environmental Services, was reviewed by
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Table 1X-3—Funding for Ocean Ohbservation and Prediction

[In millions of doltars)

Estimated  Estimated  President's

Ageney fiscal year fiscal year budget
1969 1470 fiscal year
1971

Department of Defense. ... ... ..ol 12.1 1.6 1.5
N Y. e e e (11.8) (1. 3) (11.1)
Corpsof Engineers.. ....................... {0.3) (0. 3) (0. 4)
Department of Commerce (ESSA)............... 7.0 6.7 7.7
Department of Transportation (Coast Guard). ... .. 1.7 1.0 11. 4
NASA. e 1.5 1.4 1.4
Atomic Encrgy Commission. .............. 1. 4 1.0 0.8

the agencies concerned. This planning guide, which is still under study, is
an cvolutionary step toward the identification of requirements and the de-
velapment of a Federal plan for providing a cohesive and cffective set of en-
vironimental predictive services. MAREP addresses not only the technical
factors involved—the physical, biological, and hydrodynamic states of the
ocean and atmosphere—but also the identification of existing narine en-
vironnental prediction activities; and a preliminary statement of current
and future user requirements. Considerable study and refinement of require-
mients must take place before actual program planning can commence. The
benefits and alternative methods of satisfying high-priority requirements
must still be identified and evaluated. Nevertheless, MAREP can serve as a
basis for such activity in this important arca.

The Department of Commerce was assigned lead agency responsibility
for civil marine environmental obscrvation and prediction activitics, and
submutted an implementation plan which included these major points:

1. The Department of Commerce (ESSA) would serve as lead agency
for Federal marine environmental prediction activities, cxcluding the De-
partment of Defense activitics which involve military security or which are
of uniquely military concern.

2. The Administrator of ESSA would serve as Federal coordinator for
MAREP, with staff to be provided by the Office of the ESSA Assistant
Administrator for Environmental Systcins.

3. To assist the Federal coordinator in carrying out his responsibility, an
Interagency Committee for Marine Environmental Prediction (ICMAREP)
would be established with Chairman and Executive Sccretary to be pro-
vided by ESSA’s Office of Environmental Systens.

4. The Federal coordinator would report to the Marine Sciences Council’s
Committee for Policy Review for policy guidance, review and validation
of proposed plans, and the resolution of differences which 1night arise,

This plan was considered and approved by the Council’'s Committee for
Policy Review in December 1969.
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As noted elsewhere in this report, the President’s five-point marine sciences
program places emphasis on envitonmental forecasting and ocean monitor-
ing programs as arcas of special interest to the United States in the Inter-
national Decade of Ocean Exploration.

A cage of instruments for measuring salinity, temperature, depth and other oceano-
graphic factors is lowered from the Navy's survey ship Silas Bent. Data from the
instruments are fed into the Shipboard Survey System, where they are recorded,
corrected, and displayed in a matter of minutes.

The Navy and ESSA are developing occanographic predictior. programs
with the following recent achievements:

The first ESSA Marine Forecast Center was established at Anchorage,
Alaska. It provides scafarers along the Alaskan coast with six broadcast
bulletins daily, each containing weather patterns, forecasts of waves, tem-
perature, visibility and sea ice, and warnings.

Ohservations of Gulf Streain meandering were tested by ESSA against
several theories about the origin of these phenomena; it appears, however,
that none of these theories is adequate, and that further basic work is needed.

During studies of the general circulation of the Gulf of Mexico, ESSA
took advantage of a rare opportunity to investigate occanographic condi-
tions immediately before and after a hurricane passage. These observations
will contribute substantially to our knowledge of both the causes and cffects
of such storms.
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BCF Fishery Oceanography Center’s forecasting service completed its
ninth consecutive year of providing monthly and 15-day oceanographic
charts of environmental conditions off the west coast of the United States.

Correlation of sea surface temperature gradients with subsurface thermal
structure was undertaken by ESSA. This method has great potential value
in the use of satellite observations of sea surface temperatures to predict
subsurface thermal structures.

In 1969, the Navy extended and improved its capability in both general
and specialized environmental forecasts. Many nuinerical models of nature
were completed for the prediction of suiface waves, ice imovement, air-sea
interactions, and acoustic propagation phenomena and sonar range fore-
casts. Culminating years of rescarch, these models appear to be sufficiently
accurate for application tu practical problems, although additional vali-
dation is required. A numerical, computerized model was also developed
for prediction of sca and swell both for coastal waters and for seini-enclosed
seas. A computer-based prediction mode! which relates environmental data
to the growth and decay of sea ice, was tested for reliability. Perhaps of
greatest significance, a system was established for evaluation of numerical
occanographic forecasts by naval units to provide the basis for pragmatic
refinement of models.

Data were gathered by the Navy to test a model for the generation and
propagation of internal waves, whicli appear to be major contributors to
motion in the deep occan.

‘Developlng Buoy Technology

A large part of the construction and operational costs of seagning plat-
forms is directly related to the provisians of accotnmodations for opcerators.
Accordingly, the desirability of utilizing automatic sensing, recording and
telemetering equipment swhenever feasible, thus avoiding expensive life-
support systemns, is cvident. While buoys and other unmanned platforms
cannot replace manned platforms in all siteations, it is clear that they have
a role in the data collection program which will increase as our technology
for automated sensing improves.

The Coast Guard, as lead agency in development of data buoy technology
and determination of system requirements, worked in close collaboration
with other agencics on advanced system development during 1969. Efforts
in this program covered preparation of a long-range development plan;
initial engineering for experimental test platforms; design requirements for
prototype buoys; analysis and evaluation of sensors; and mission and benefit
analyses, The advanced development phase, as now planned, contemplates
initial deployment of experimental buoys in 1971, testing of prototype low-
capability buoys in 1972, and evaluation of improved state-of-the-art high-
capability buoys in 1973, Some noteworthy events during the past year
included—

(1) Selection and direction of systems engineering and 1nanagement
support cfforts to develop a long-range program plan;

(2) Systems planning and budgetary justification, including a tenta-
tive performance requirement, a preliminary concept formulation sum-
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mary, and two engineering studies of alternative technical approaches
to meet the performance requircments;

(3) An in-depth study of optimum utilization of the six high-fre-
quency radio bands available for occanographic use, and telemetry
propagation reliability from potential buoy locations;

(4} Studics to refine user requirements, to investigate observational
data characteristics, to examine the natural variability of important fac-
tors in the marine environment, to compare cost-effectiveness sensi-
tivities of various mixes of observational platforins, and to examine
deployment and maintenance schedules and operational tradeoffs;

(5) Participation in the Navy North Pacific experiment, by pro-
viding ship support, and installing VHF telemety equipment for real-
time data relay via satellite;

(6) Examination in depth of the benefits obtainable for all types of
transportation from improved environme..tal predictions; and

{7) A Scientific Advisory Committee tneeting to relate buoy capa-
bilities to the solution of major environmental research probleins, and
to discuss relationships with planned national and international
programs.

Previous efforts have provided a sound base for specific project funding
of $6.5 million in fiscal year 1970 and $13.5 million in fiscal year 1971. The
current year's work is providing a start on engineering test platforms and
siudies for improved platform and sensor design.

Employing Spacecraft and Alrcraft

When the problems of the ocean are viewed on a global scale, it is ap-
parent that aircraft and spacecraft can serve as powerful tools which can
contribute significantly to the solution of occan problems, From the unique
vantage points offered from the air and space, quasi-synoptic, repetitive
looks can be taken at immense geographical areas. Many technical diffi-
culties persist and there are physical limitations to a high-altitude sensor’s
capabilities to look into the sea. But in the decade since carth orbital activity
began, great progress has already been made toward marine science appli-
cations of the Nation's space program. Activities in this ficld are reported
in the publication “United States Activitics in Spacecraft Occanography,”
prepared for the Marine Sciences Council by NASA, the Navy, ESSA, and
BCF in 1967.

Most of the current cffort is being concentrated on determining the
capabilities and limitations of remote sensors on spacecraft. The Jevelop-
ment of sensors with optimum spectral and spatial resolution to sample
discrete arcas on the sea surface, to avoid too much “averaging” and loss of
detail, must be reconciled with the desirability of fully utilizing the unique
capability of spacecraft for broad-area coverage. The calibration of equip-
ment in usc has posed a particular problem; considerable effort has been
necessary to provide “ground truth” locations over which flights can be
made, so that surface and high-altitude results can be compared. Data
handling is unusually complex, the large quantities of data acquired leading
to massive storage, transmission and processing problems. Much interpre-
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tative work is presently underway on the application of data gathered for
specific oceanic wses such as fishenes, charting, transportation, and defense.

‘The National Acronautics ard Space Administration as the lead agency
responsible for coordination of space sensor technology, techniques for
space oceanography, and testing of new developments, continued its activi-
ties in these arcas during 1969. “I'he Spacecraft Occanography Project Office,
established at the Naval Oceanographic Office under a NASA/Navy agree-
ment, continued to provide support by monitoring NASA developmental
contracts, anducting technical symposia, and coordinating working-level
agency interests. Interagency coordination was elfected through the Earth
Resources Survey Program Review Cominittee.

The eflective employment of new techniques, such as infrared thermal imagery is
shown in these photographs, Conventional aerial photography (top) and infrared
thermal imagery (below) taken at midday under ideal photographic conditions. The
shoreline was not distinguishable in detailed stereoscopic study of the photograph.
Houwever, thermal imagery of the coastline corresponds exactly tc that shown in
summer photography.

Many of the problems associated with sensing the ocean from high
altitudes, and the techniques for solving them, are comnmon to both aircraft
and satellites. Because of this conunonality, many current experiments arc
being carricd out frown aircraft due to their greater flexibility and lower cost.
During the past year, emphasis was placed on the testing of sensors ove:
specific occan test sites. Among the activities relating to both airborne and
satellite systems were the following:

1. Missions were flown to obtain radar scatterometry data over various sea
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conditior.s, using NASA and Navy aircraft. Ground trutk to verify and
interpret the radar data was provided by laser altimeters and by foreign
weather station ships.

2. Ocean swell measurement techniques from space phiotography weee de-
veloped by Navy.

3. Deiailed analyses of visible regions and high-resolution infrared imagery
from the Nimbus II satellitc were completed, demonstrating the feasibility
of mapping the distribution of sca ice by these technique,

4. The Navy’s tests of a ruby laser for sea-ice profiting resu.ed in 1emark.
able resolution accuracy of 6 inches. Matehed with coincident photographs
the faser tests demonstrated that ice roughness and surface reflectivity ofTered
promising indications for use in interpreting stages of ice development.

5. The Burcau of Commeraial Fisheries demonstrated the utility of low-
light-level TV to detect biohwminescence generated by both individual and
schooling fish. Fisheries experiments were conducted using photography,
infrared radiometers, and multispectral imagery o map sea surface tein-
peratures and arcas of vpwelling off the Columbia River, Specirometer sig-
natures were established for several species of fish in the 1Ll of Mexion

6. Multiband photography was lown over the submersible Ben Frankiin to
gain infonnation on the visibility of her hull at various depths and at vavion:
parts of the spectrum.

7. The Navy tested techniques for measuting volume reveiberation  ¢he
scattering and random echoes of acoustic pulses in the ocean) from air . 14
wsing modified ASW sonobuoys and explosive sources of sound. Worl
underway 1o extend these techniques to the measutement of hotto. foee
amount of acoustic eanctgy lost or dissipated when an acoustic pute
bounced off the ocean bottorn}. Both of thes~ factors are of critical in
tance to the new, high-powered sonar systeens, «which are designed to pr-
sound cither directly through the water mass, or 1+flect it off the bott
this is advantageous operationally against submerged subnarine targets.

8. Aircralt expendable bathythennographs swere ased soutinely by the
Navy (o1 synoptic and guasi-synoptic measnrement of large-arca ocean
tempet ature profiles.

. A wide-range imaging spectroploteincter and water color spectiomete
were flown over test siles, providing data on ahsorption spectra for polluted
waters, mincral and fish oil slicks, chloropliyll, wnd water mass types.

10. An interrogating, 1ecording, and locating system was used 10 demon-
strate continnous, reliable occan data telemetiy. Data acquired by sensors
on buoys and ships and the scy platform’s position were telemetered on
inquiry to a Nimbus satellite which further relayed then to a land-based
processing compuler.

11, Two Navy magnetic survey aircraft collected almost 250,000 miles of
aitbormne magnetic data on worldv.ide flights,

National Oceanographic Instrumentation Center

hmplemeating a decision taken by the Maris e Sciences Councid the Na-
tional (veanvgraplic Insttumentation Center was forally edtablished on
February 13, 1969, with the mission: “To act as the National fecal point
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for knowledge of technology related to the testing, evaluation, and calibra-
tion of sensing systems for ocean use, to enhance the quality of such systems
by the dissemination of operational resulls and technical information, in
order to serve thie national occanographic conununity.”

The Instrumentation Center is under the administrative comnmand of the
Naval Occanographic Office, and is guided in its poiicy by an advisory
board with w nbership from Federal agencies concerned, as well as ob-
servers from the National Academics of Sciences and Engincering. The center
is assigned to—

(1) Operate a laboratory for the evaluation of oceanographic
instruments;

{2} Gencerate a central proposal and specification file and disseminate
information on ongoing dcvelopiment cfforts for oceanographic
information;

(3) Encourage the coordination of national specifications for
occanographic instrument development;

(4) Conduct cooperative programs among Government agencices, the
academnic laboratorics, and the industrial comrity for the purpose of
compiling Government-wide requircinents on instruments to suppoit
the development of standards;

(3, Establish the techniques and secondary reference standards by
which occanographic instrument performance can be assessed ;

(6) Periorm Yaboratory and ficld testing and calibration of occan-
vgraphic instruments for govermnent, acadcmic, and industrial interests:

{7) Collect and dissemmmate instrument perfonmance and deteriora-
tion data as a mcans of acquiring statistically significant samples on
whicl to base design criteria for improved systeins; and

(2} Develop occan measurement instruments, when these instru-
ments cannot be obtained from other soarces, and cquipment needed
in the testing and calibration of occancographic instruments.

The National Bureau of Standards in cooperation with the instrumenta.
tion center plans to assist by providing fundamenta) and transfer stardands
of physical measurement, amd the precise determination of physical con-
stants and impottant preperties of matter and materials as they relate to
the occan.

Daring 1969, the center performed nondestructice tests on 25 inttruments
of varying types, ranging from depth recorders to salinometers, and from
curicnt meters to acoustic relcases. As in past years, a bigh percentage failed
to meet manufacturer’s specifications. Thirteen fact sheets were itsied on
equipment tested, to assist users in making choices, and to help manufac-
turers improve their products. Subject to availability of funds, the cener
plans to increase the output of this senvice during the coming year, and to
implement other func ions of the center’s charter.

Establishing Future Priorities

The seemingly simple ectivitics of charting the ocean and predicting its
future actions are in fact the most massive and intractable problems which
now face marine scientists, At our present rate of progrest, mapping the
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FSSA’s Oceanographic Survey Ship Explorer (OS8S-01) iy typical of the neic eceann.
grephic cesiels being constructed. Since theie ships are designed specifically for their
taske, they are more productice and efficient than the older ships they teplace.

topography of the occan bottom will involve hurdreds of shijyerrs of
work. Delincation of other static factors, includine the asses eent of 1o-
sources, will require equally great efforts. Statistical surceye «§ *he tine-
dependent variables, and the understanding of occan processes sufthicient to
permit improvements in their prediction, arc far in the future.

Face 1 with tasks of this magnitude, the United States cleatly must take
two steps: First, “slincate what paits of the sea are of prime mterest
and therefore should be given piiority altention: and second, increase the
speed and cfficiency of sunvey operations,

The first step will involve the assessment of tesource exploration and
cxploitation, transpottation, recreation, pollution abatement, defense, and
other factors, not solely in the light of what is desirable, but whai can be
rigorously justified in costs versus predictable benefits. Particular atlention
must be given to relative priorities of geographical arcas, and the time sched-
ules involved in sunveying large portions of the occan. The accuracy and
deatity of data nocd-d must be analyzed, so that all the necessary irionma.
tion is gathered without engaging in the collection of data for its own sake.

The second step will demand broad technolegical advances, plus a prudent
use of our available resources. ‘The Nation mutt not only operate its vessels
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more cfficiently, and look toward improved ship types, but also take all
possible advantage of other platforms such as submersibles, buoys, aircraft,
and spacecraft. A task force recently establisheed by the Council’s Committee
for Policy Review is currently investigating the general subject of ocean-
ographic ship utilization. It is addressing the desirability of new ship con-
struction, ship inactivations, and interagency use of existing ships, iraprove-
ments in management, and the preparation of a more systematic 4pproach
to the efficient operations of oceanographic ships. Radical improvements of
surveying instrumentation also need to be made.

‘This combination of improved teclinology and a sharper focus on plan-
ning, will cnable us to make the most productive use of our time and funds
to mect all national goals.
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Chapter X
INFORMATION MANAGEMENT

'The marine sciences program, reinforced by related scientific and en-
gincering disciplines and technologics, involves numectous institutions, in-
cluding V'ederal departiments and agencies, State, regional, and international
organizaions, commiltces of the Congress, major U.S. industtics, and
academic institutions. Each of these patticipants is involved as manager,
producet, or user of large quantitics of matinc-otiented infonnation.

Because of the increased use of the occan, with new emphasis on the
coastal 7zone, the requircments for data arc expanding. cspecially in the
non-Federal arca. s larger quantitics of data arc collected they must be
madc available to the cammunity in a varicty of products on a nruch faster
turnover rate than the present systeint can accommodate. Data products arc
also changing in response to the Nation's broader uses of the occan. The
potential of this information docs not necessarily kie in the quantity of
material collected but in the cfficicut use and tegration of high quality,
reliable data for whatever requirement it fullills for the data-using
cormnmunity.

Obtaining quantitative cnvitominental data needed to suppoit researci
and operations is an important function of the marine science progrant,
Atmaospheric scientists lrave required tnore than 100 ycars to arrive at r1a-
tional modcls of our atmasphere and its interactions with land and sca which
arc uscful for short-term and long-range predictions. In contrast, the narine
scicnce community has only recently reached a point where scientific re-
search, national requirements, and technology lave combined to permit a
numbser of practical and cconomically significant applications of accumulated
knowledge about the sca, coastal rone and Great Lakes.

The marine scicnces data networks which support the Nation's present
predictive capabilitics include agencices, data centets, and academic institu-
tions handling data and other formns of information on the complex physical,
chemical, biological variables which characterize the world ocean. Onc of
the najor putposes of these networks is to wupply real-time data for fore-
czsting purposes. However, it is actually a much broader based group of
data- and infonnation-gathering systeme. Essentially these systes consist
of clements supplying—

(1) Environmental data for real-time and archi ‘al purposes:
(2) Nonnumeric infotmation such as bottom photographe, core
samples, seismic profiles and biological assemblages:

131
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(3) Bibliographic and documentation information;

{4) Progran management and budget information; and

(5) Statistical, economic and demographic information concerning
man’s occanic activitics,

The ability of a potential user to be able quickly to gather large quantities
of information for a specific area in a usable form represents one of the
inost important functions of a weil-managed data system. Table X-1 indi-
cates the problem faced by a data product customer in scarch of compre-
hensive infornmation. Eighteen scparate national and agency repositories
exist which contain 61 individual data bases - overing various aspects of
occanogiaphic, estuarine, and limnologic information. However, the exis-
tence <o particular products or a number of producing agencies docs not
insture that desired, usable environmental data will be available for any
onc region.

The process of sorting and integrating information from surveys, rescarch
cruises, ran~.om ship reports, and operational information froin our mer-
chant and military flects, is continuous at Federal data repositories and
producing agencics However, synthesis of marine environmental data is
not complete and the degree to which it 1nust be integrated has not yet
been detenmined. The lack of large blocks of highly correlated information
is a particular source of concern to State and local groups, since such infor-
mation is an tinportant requirement in effective planning for the rational
use of marine resources, especially in coastal arcas. US. data networks
should be flexible enough to accommodate not only specific research and
operational requirements but the increased number of users who need
comprechentive information.

Problems astociated with marine environmental data include—

(1) Incomplete identification of the multiple purposes and technical
requirein ents of data collectior. ;

2} Excessive delays in the “data transmission™ systeni, especially
those between collection and availability of data to the marine com-
munity as a wiinle;

(3} Incfficient data collection and handling methods:

(4) Lack of agreement on dat» handling procedures and standads,
which scriously limit data flow among marine «cience organizations;

(5) Inadequate correlation of data in space and time and lac
selective data retrieval by geographic area, depth or other criteria;

(6) Impending rapid growth in data collection volume arising from
expanded airborne, space bome, and surface collection systems with
the incvitable impact on the existing overloaded data management
sysiem;

(7) The ever-widening gap belween the actual state of marine data
management activities and the potential activities made possible by
techrological developments in information handling: and

(8) Lack of a coordinated system of data manageinent from point of
collection to ultimate use,
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Assessment of Natlonal Data Management Functions

The Marine Sciences Council, recognizing the need for availability of
data and data products, arranged for a comprchensive study to provide
a national data program for the marinc environment, In establishing the
criteria for this study the Council recognized that as national require-
ments for use of the occan and its resources begin to expand, new infor-
mation and procucts, which will allow the most effective use of the ocean,
must be developed in addition to existing products, The study, completed by
the System Bevelopment Corporation in 1969, sought to identify and
forecast data requirements, delincate a natisnal data program and a plan
to improve coordination of existing marine data and information service
functions, and detenmine cost estimates for the principal components and
alternatives.

The study, entitled “A National Data Program for the Marine Environ-
inent,” * delincates the complex interactions between user groups and the
marine sciences data network. ‘The study, which was the second of two con-
tracted by the Council, was perforimed in a series of interrelated parts. These
sections, which were combined into the final report are—

(1) Analysis of the needs of marine data service customers;

(2} Delincation of priority marine data and products and the
analysis of selected data services;

(3) Analysis of data functions; and

(4) National marine data program ior theinarine environment.

Specifically, the study’s major recommendations call for—

(1) Establishment of a permanent mechanism for Federal coordina-
tion of mnarine data management;

{2) Substantial increase in the authority and responsibility assigned
to existing national data centers:

(3) Designation of a national occan engineeting data referral center:

() Developinent and maintenance of a comprehensive inveatory
of marine data holdings, saniples, products, and publications;

{5} Strengthening of Federal/State relationships in the acquisition
of marine data aad the prevision of data services:

{6) Complction of the installation of on-board data procesting ss-
trms on Government occanographic thips; and

(7) Development of new marine environment data products c.g..
sca-ait cnergy exchange forecasts, subsurface current forecasts, inland
lakes forecasts, water quality maps and atlases.

In its initial acceptance of the national data program study. the Couneil’s
Cormmittee for Policy Review recognized the primary functions of the Na-
tional Occanoeraplic Data Cenitet as one of the key clemnts in the data
network, The Committee recommended an expantion and strengthening of
the NODC Advisory Board membeathip so that it may asume the role of

* Study performed under contract (NOO014-67- C-0539) for the National Cruncil
on Marine Resoutces and Engineeting Development by the Systern Development
Corp, Santa Monica, Calif , July 1969,

134



O

ERIC

Aruitoxt provided by Eic:

a permanent mechanisin for Federal coordination of the arine sciences
data networks. In addition the Committee hias asked NODC and its Advisory
Board to develop a 5-year titne-phased plan, witl altcinatives, for the im-
provement of the Center's services, as indicated in specific recommendations
within the study, and with othcr available expert guidance as necessary.

The national data program study, as it relates to the broader problems
encottntered  within the Federal community, is presently the subject of
continuing review by the Council and all Federal agencics involved in
cnviromnental data management matters.

There are four Federal repositorics of cnvironmental data with the
primary mission of providing service: to the user comrmunity: the National
Occanographic Data Center, the Smithsonian Oceanographic Sorting Cen.
ter (biological and geological sample collections), the Nat'onal Weather
Records Center (inarine incteorology), and the Great Lakes Regional Data
Center. Funding for services at these ceaters is indicated in table X-2. Also
various data are stored in data banks of individual Federal agencices.

Table X-2—Funding for Marine Data Centers
{In milions of dotlars]

Fstimated Eslimated Prestdent's
FY 190 FY 1790 budget FY 1471

Activity

National Occanographic Data Center 1. ., .. 1.6 2.1 2.1
Na'ional Weather Records Center 2oL, 0.3 0.3 0.5
Great Lakes Data Center. .vvvnnn. .. e 0.2 0.2 (UK
Smithsonian Oceznographic Sotting Center.. 0\ 0.1 0.1

fotal ... ..ol et 2.2 2.7 3.0

Vinetotes NEF conteitulion of $75.000 in esch of the Fears for Woeld Dats Cenler AL
! Supplemented by funds Lransderred from olhet age neles for reimburssbie projects.

National Oceanographic Data Center

The Natienal Occanographic Data Center (NODC). Washington, ND.C..
is an inleragency activity cstablished in 1960 under the administr ative man-
agement of the Naval Oceanographic Oftice. Policy and technical review
are provided by an advisory board with representation from each of the
10 Federal funding agencics and the National Acaderny of Sciences; repre-
scntatives of National Oceanographic Instrumentation Center and industry
serve as obse rvers. Collocated with World Data Center A for Occanography,
NODG receives, compiles, processes, and preserves oceanographic data
front both foteign and domestic tources and disseminates these data to US.
and forcign organizations and institutions cngaged in marine science ac-
tivitics.

During fiscal year 1969, NODC's accomplishments included-—

(1) Inuallation of a third generation computer which will allow
{or complete automation of major files, thus allowing for faster and
more accurale response, as well as a greater variety of procucts;
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(2) Response to an increasing nuinber of requests for data and
inforination {with reimbursable requests up 41 percent over fiscal year
1968, exchange services up 116 percent, and nonreimbursable requests
up 20 percent). Table X~3 summarizes the sources of requests;

Table X-3—Sources ol Requests'—Natlonal Oceanographic Data Center,
Fiscal Year 1969

Percent

Federal and State Governments. ... vin i ninenson 32
Industry......... Ceriaas e RN e 28
Universities, ............ e e e 24
General public........ e e e 9
Foreignrequests.. ... .ovviiii it 7
Total......... PR A {0 4]

' Tota] 2,530 requests,

Collection and procecsing of oceanographic data are rapidly becoming automated.
Shoan above v the axlomeled deote wcguiction center for the Shitboard Swrie)
System in the US. Nacy surve)y ship Silas Bent. The primary vespository for oceano-
ctaphic data is the National Oceancgraphic Data Center. Quality eontrol, informa-
tion storage and relviecal end analysis are pesforrmed by the Ceater's realy instalicd
compuler system.
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{3) Production of a sound velocity atlas for the Eastera Pacilic,
summiarization of mixed fayer and theanocline depths (BT data) lor
varions occan arcas, revision of an automated worldwide land-mas;
data file for more accurate representation of shorelines in graphic dis-
plays, production of detailed izentory for a geographically sorted
archive of station data;

(4} Initiated developnient of new data bases including those for
sca Led photographs, time series data (buoys), satellite photograplis,
and for moderm, cortinuously recording instruments such as the salin.
Hy-temiperatuse-depth systems. To facilitate yeceipt of all types of
matine data in computer-conpatible form (punchi card and tape and
magnetic tape), completed develapment of the firsi phase of a gencral
data systemn (GDS), and published an insituctional guide for use of
the systens;

(5Y Continuad eonperation with the World Data Centers in updating
of the Intergovernmental Occanographic Connnission’s 1963 catalog,
“Fixed Occanographic Stations of the World” {now called "Ocecan
Data 3tations”), ‘This catalog symbolizes the increased cmphasis on
matine Jdata inventorics and directories, which are under develop-
ment or being planned at both pattonal and international levels:

(6) Continacd implanentation and cxpansion of the National
Marine Data Inventory (NAMDI) of all marine data and samples
generated by US. data-pathering activities, for fiscal year 1967-
69 ojperations, and, for sclected organizations, from 1960 onwaid.
NAMI{ serves not only as a data management too! for U.S. programs
but will also act as a protatyp> inventory for other intergovernmental
data exchange programs; and -

(7) Accession of 50,000 bathythermograph ohscivations  {from
cight nations, including the United States), 49,000 cccanographic sta-
tions (36,000 from 31 nations, 13,000 from U.S. activitics), and vaning
wpes and amounts of biolegical (from 25 {oreign and 16 ULS sources)
and grological and geophysical (30 forcign and 60 U.S. sources) data
and it fermation. These data were incorporated into the national data
base for use in the preparation of atlases, in survey planning. environ.
mental studics, and other programs requiring lange quantities of data

During the coming year, NODC's plans include—

(1) Continued developmient of automated, near-real-time service
capability in order to respond to requests for retrieval of data and in-
formation including space/time varrations of thermocline depth and
associated temperature gradients, averages in three dimensions for
vatious physical ard chemical marine propertics, new compntational
prograins, contouring of descriptive features, and analytical products:

(2) Vurther development of on-line interactive displays of data and
analyses ("live atlas™) in order to provide a new and dynanic expeni-
mental teol for the rescarcher as well as a quicker regponse time 1o the
requester with stiingent time requirements;
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(3) Cortinuation of developnient of a General Data System (GDS)
to provide rcady acceptance of a wide variety of computer-com-
patible formats;

(4) Dcvelopment of a time-series data base to incorporate arine
data crianating from national and international data prograians;,

(5) Preparing a directory of cxisting marine data, samples, and
products—nationally and internationally, and developing specialized
inventories, as required;

(6) Continuing use of a time-sharing comnputer system for inventory
and production status contro), and expanding inventory information;
and

(7) Developing models for use in quality control of data and pre-
dictions systems.

Smithsonlan Oceanographic Sorting Center

The Smithsonian Ocecanographic Sorting Center (SOSC) beran its serv-
ice in 1962. The Center receives, sorts, records, curates, and distributes
biological and geological specimens collected by oceanographic expeditions
to all seas. Acting as a central processing laboratory, SOSC expedites speci-
men oriented research analysis by sorting and distributing samples to
specialists.

In addition to the biolazical materia) handled by the Center, the SOSC
geology section acts as a «Jearinghouse which inventories and distributes
geological collections, consisting of sca floor samples, photographs, or general
information on rock specimens. Analytic equipment was installed during
1969 to enable optical identification of rock materials, thus assisting 'n the
distribution process. During 1969, SOSC sorted 3,491,589 specinens and
distributed 1,148,411 specimens in 531 shipmer.s. The total nu aber of
specimens sorted by SOSC since 1963 cxceeds 22 million with nearly 8
million specimens distributed.

Responding to the increased interest in environmental quality, SOSC
has made arrangements to receive existing unsorted collections from the
Great Lakes. The processed specimens will serve as a benchmark for the
evaluation of efforts toward pollution abatement and lake restoration (sce
ch. I1I),

The National Academy of Sciences is currently studying the possible
ecological consequences of a sea-level canal in Panama. In this connection,
the Center is prepared to assist in establishing the benchmark collection
data necessary to evaluate the effect of unhindered migration between the
Atlantic and the Pacific.

Recently, the SOSC has obtained more efficient, modern facilities. An
autoinated records section, first designed in 1966, began full-scale operation
with the correlation of specimen data with collection and environmental
data from expedition logs; over 50,000 records were produced in fiscal year
1969, many of which represent backlog data from samples previously sorted
at the Center.

The Mediterranean Marine Sorting Center operated by the Smithsonian
Institution in Tunisia provides a continuing service to U.S. and foreign
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scientists and will serve as the sorting center for the Cooperative Investiga-
tions of the Mediterrancan, a 5-ycar intergovernmental study starting in
1970, and included in the International Decade of Ocean Exploration
(IDOE).

Natlonal Weather Records Center

The National Weather Records Center (NWRC), an arm of FSSA’s
environmental data service, is the archival center for all climatological data
gathered by civilian and military agencies. Over 15 percent of the informa-
tion stored in the Crnter’s tape library contains marine surface observations,
including sea surface temperatures and ocean wave data. Marine-related in-
formation from over 2,000 merchant ships and sinaller fixed stations, such
as lightships and occan station vessels, is used to develop climatological
analyses. Volume VIII of the U.S. Navy's global serics of Climatic Atlazes
was completed using the synoptic information collected at the Center. Other
forms of information, such as satellitec photographs, are also included in. the
data file. Automation of selected data files now allows limited production
of graphic information from data acquired directly from ships.

Great Lakes Regional Data Center

The Great Lakes Regional Data Center (GLRDC), operated by the
Lake Survey District, Corps of Engineers, has a program directed toward
processing, storage, retrieval, dissemination and analysis of—

(1) Hydraulic and hydrologic data (river flow and water level);

(2) Limnologic data (physical, cheniical, and biological) ;

{3) Hydrometeorological data (precipitation) ;

{4) Hydrographic data (depth); and

{(5) Ice and snow data (formation, movement, break-up and thick-
ness).

Information and analysis services provided by the GLRDZC assist in 1egu-
lating the leve!s and outfow of Lakes Superior and Ontario, the flow over
Niagara Falls, and in the determination of the division of water for hydro-
electric power between the United States and Canada. Such data are also
used extensively in research on fisheries, pollution, shore processes, currents,
and ice formation and movement. The GLRDC acts as a data repository
and clearinghouse for data and research projects for the Great Lakes Study
Group ! and the marine-related scientific community in general.

International coordination of data collection and research activities is
provided by the GLRDC for the Great Lakes Study Group and in services
provided to the International Joint Commission. The GLRDC is a major
participant in the Interaational Field Year on the Great Lakes. It main-

*The Great Lakes Study Group (GLSG) is an informal organization representing
U.S. and Canadian interests, initiated in 1962, to facilitate the exchange of informa-
tion and to provide informal coordination among the various research activities relat-
ing to the Great Lakes and the Great Lakes Basin. This group provides a forum for
assisting, coordinating and eliminating duplication associated with research activities
on the Great Lakes.
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tains liaison with Canadian counterparts for access to data obtained under
their programs.

A new computer complex dedicated to an on-line data acquisition sys-
tem in sup] .t of the International Field Year on the Great Lakes is
scheduled for installation in the first quarter of fiscal year 1971. The general
purpose computer will have the capability for data processing, analysis and
storage/retrieval and will be the hub of all systems of the GLRDC. Data
will be acquired by a remote system with on-line sensors. This initial use
will provide a basis for decentralization to other Great Lakes at the comple-
tion of the International Ficld Year.

Other Repositorles

Individual Federal agencies maintain primary centers for their mission
related activities. The Department of Defense supports data repositorics for
geodetic and bathymetric data for nautical charts, and for gravimetric and
geomagnetic data. In addition, the Navy's Fleet Numerical Weather Center
stores a wirle variety of cnvironmental data related to the occan and at-
mospheric forecasting in support of operational needs.

Table X—4 indicates the growth of Marinc data center files.

Table X~-4—Growth of Selected Oceanographic and Marine
Meteorological Observations

NaTioNAL OceaNoGrAPHIC DaTA CENTER (Cumulative Acquisitions)

Data type 1965 1965 1967 1968 1069
Bathythermograph
analog data......... 700, 000 739, 000 761, 000 783, 000 800, 000
Bathythermograph
digital data......... 114, 000 199, 000 292, 000 309, 000 500, 000

Stationdata........... 239, 000 270, 000 305, 000 329, 000 355, 000

NAaTIONAL WEATHER REcori. Center (Yearly Acquisitions)

Marine metcorologicat
data—Cooperative

ship program........ 487,200 422, 530 474, 654 568,222 1625,000
Bilateral agreements............... 939, 000 875, 000 875,000 1962, 000
International ex-

change............. 122,934 351,979 176, 159 344,341 1378,000

SuMITHSONIAN OCEANOGRAPHIC SORTING CEN1ER {Yearly Acquisitions)

Samples:
Received. . .. ..... 15, 834 5,207 7,281 3,427 2,927
Sorted............ 3,266 3,999 4,053 3,263 1,972
Specimens
Sorted............ 4,975,438 3,397,692 6,885 141 3 483,181 3,491,589
Shipped. ......... 915,668 3,636, 005 989, 595 910, 057 1, 148, 411
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Great Lakes Recionar. Data Center (Cumulative Observations)

Data type 1965 1568 1967 196y 1909

Watcer level readings

(station months 2), ., .. 55, 660 54, 320 54,980 55, 640 56, 300
Wave data (station
months?)........... 240 280 320 360 400

Ice and snow:
Visual (s(alion

months). ... .... 588 636 684 732 780
Aerial (synoptic
charts¥).... ... 250 260 270 280 290
Water temperature
(station months)..... 1,572 1, 644 L, 716 1,788 1, 860
Hydrographic data
(field sheets). ... .... 670 690 710 730 750

Shore based hydro-

meteorological data

(station months)..... 122 134 146 158 170
Shipboard hydro-

meteorological data ¢ )

(station months). . ... 36 42 48 54 60
Water characteristics ¢
(samples). .......... 263, 000 276, 000 289, 000 302, 000 315, 000
i Estimated.

1 Filed in hourly readings. {Total Information bLits=station months times 24 hours times 30 days }

1 Continuous records.

t Includes thickness, coverage and topographic features for all 5 lakes.

1 Includes alr and water temiperature, wind directlon and velocity, current direction and velocity from
multilevel sensors.

$ Includes multicomponent chierieal analyses and physical propertics.

By receiving data trom a varicty of sources the Fleet Numerical Weather
Center (FNWQ) is able to provide forecasts and analyses for fleet use, and
some of this information is useful to the fishing industry and for general
meteorological forecasting. The computer complex at Monterey, Calif,,
handles over 25 million data bits a day to provide services through the
Navy's environmental data network, and the FNWC serves as a center for
an environmental forecasting program which covers the Northern Hemi-
sphere. In addition, FNWG is responsible for the majority of the Navy’s
numerical environmental prediction program and as such plays a key role
in developing prediction products for the fleet.

In the Department of the Interior, environinental data are collected and
utilized by a number of bureaus. The Geological Survey itsclf compiles data
on stream discharge measurements, chemical and related water quality data.
The STORET system created by the Federal Water Pollution Control Ad-
ministration maintains hydrological, meteorological, physica!, chemical, bio-
logical and other data related to water quality and water quality manage-
ment. Operating through its 16 regional laboratories and its statistics branch
in Washington, D.C., the Bureau of Commercial Fisheries collects und pub-
lishes data on physical, biological, chemical, geological, and acoustical
oceanography, as well as commercial fish catches.

The Department of Transportation through the oceanographic work of
the U.S. Coast fiuard provides 34 percent of the U.S. station data processed
by NODC during fiscal year 1969.
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In addition to the Federal agencies mentioned and the four Federal
data centers, the Nation's major oceanographic institutions maintain data
holdings which contribute to the national marine data inventory of all
data and samples generated by U.S. data gathering activities. An example
of the use of NODC's NAMDI to identify data collection trends is illus-
trated in figure X--1 which shows the time distribution of selected ncas-
urements taken by the Woods Hole Occanographic Institution over the
past 8 years,

Employlng Data Internationally

The programs and projects of the International Decade of Occan Ex-
ploration will lead to the production of diversified types and large quan-
tities of marine data and samples. Rapid and economical flow of these data
among universities, Government activitics, industry, and data centers is
required to assist in the effective and timely realization of IDOE objectives.
Also these data will be the principal currency for cooperation among par-
ticipating nations.

Figure X-1—Trends {n Observational Programs of the Woods Hole
Oceanographic Institution, 1961-68
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The Intergovernmental Occanographic Commission has identified a
number of problems related to international sharing of data on the marine
environment, including—

(1) Improvement and consolidation of bibliographic and related in-
formation services;

(2) Early exchange of plans and preliminary results of observational
programs;

(3) Integration of real-time exchange of oceanographic data with the
meteorological system;

(4) Development of methods for storage and retrieval of biological,
geological and geophysical data;

(5) Automation of international data banks and improved pro-
grams and methods for making their contents available;

(6) Development of standardized and/or computer-compatible

data formats;
(7) Timely cstablishment or improvement of international inven-

tories of ocean data and samples and provision for centralized cata-
loging of sca data available from various private and public sources;
and

(8) Strengthening the system of sorting centers for biological
material,

Neither national nor international capabilities are adequate to facilitate
the exchange of the ever-increasing diversity and volumes of marine data
being generated by many nations. In preparation for the projects of the
IDOE, certain activities must be launched now to allow for effective utiliza-
tion of the platforms and scientists as well as for distribution and analysis of
the data. This preplanning takes on several aspects, cach dependent on
supporting actions of national and international data centers. Among these
are the—

(1) Development of national and international directories of hold-
ings, and inventories of ongoing collection efforts;

(2) Evaluation of kinds of data products to be developed from
IDOE projects including atlases and cemputerized display systems;

(3) Processing of data collected from foreign sources that bear on
new project areas;

(4) Extensive surveys of research literature covering selected IDOE
areas; and

(5) Establishment of coinmunication links between data centers,
scientists, and computers. -

NODC is now planning for implementation of its role in the IDOE with
the National Science Foundation which has lead agency responsibility for
the program. Also the Center will serve as the regional data center for the
Cooperative Investigations of the Caribbean and Adjacent Regions
(CICAR). In a similar action, the Smithsonian Oceanographic Sorting
Center is preparing to make its facilities available so that sorting activities
can be done by trained technicians thus freeing scientific personnel for more
direct participation in the analysis of the samples collected from IDOE
expeditions.
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Chapter X1

FURTHERING MARINE SCIENCE
RESEARCH AND MANPOWER

In the prologue to “An Oceanic Quest” * the National Academy of Sci-
ences and the National Academy of Engineering recommend these ob-
jectives for future U.S. marine research programs to be perforined during the
International Decade of Ocean Exploration: “To achieve more compre-
hensive knowledge of ocean characteristics and their changes and more pro-
found understanding of oceanic processes for the purposc of more eflective
utilization of the ocean and its resources.” In its report, “Our Nation and the
Sea,” the Commissicn on Marine Science, Engincering and Resources rec-
ommnended that “The Nation should establish as a major goal the advance-
ment of an understanding of the planetary oceans as a principal focus for
its future basic marine science effort.”

Both recommendations suggest the ininortarce of fusidamental and applied
oceanographic research to the attainment of better undesstanding and of
more rational use of the scas. In an attempt to tuin the results of the
national marine rescarch program to best advantage, there has been, over
the past decade, a concerted cffort on the part of the Federal agencies
to develop and foster programs of broad basic rescarch which would
ultimately enhance the future usc of the world ocean.

Dimeansions and Nature of Research

Scientific rescarch, in its broadest aspects, has been the supporting struc-
ture that has allowed the present national ocean program to flourish and
expand to meet significant, current marine-related problems. Although
large-scale cooperative experiinents are necessary for establishing and verify-
ing phenomena on a planetary scale, only thoughtful study and research
by individual investigators make these possible.

The value of most rescarch is not time limited. Usefulness of data, al-
though they may decay in their absolute value, carries on as a foundation
for future work or as a basis for more applied activitics. Excellence in con-
tent and mecthod is insurance that basic studies will serve as keystones in

t“An Oceanic Quest: The International Decade of Ocean Exploration,” an
appraisal of the Decade prepared for the Marine Sciences Council by the National
Academy of Sciences and the National Academy of Engineering, 1969.
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rescarch, Perhaps the most notable example is that of the samples and in-
formation gathered from the Challenger Expedition (1872-76) which are
still being examined and compared with contemnporary studies,

The marine sciences are multidisciplinary; marine scientists apply the
fundamental disciplines of physics, chemistry, and mathemnatics as well as
biology, astronomny, geology, and meteorology to their study of the world
ocean,

Influenced by the rotation of the earth, inbalance in solar heating, and
interactions with the atmosphere, the world ocean acts as a large moderating
system. But the ocean is not homogeneous; various physical and chemical
]processes act on it to bring out differences in water masses and natural fer-
tility. Boundary conditions imposed by continental inasses and undersea
topography nold the contemporary conditions within the occan basins.

As in other environmentally dependent disciplines, single solutions to a
problem are never without relation to other causes or effects. Perhaps the
geologic concept of “multiple working hypotheses” is an apt description of
the nature of the present rescarch endeavor in the marine sciences. But a
multiple liypothesis approach implics a number of investigators and investi-
gations, some operating on a small laboratory scale, others on collection and
synthesis of information for the solution of global problems.

The investigations and some highlights of last year’s work, presented in
this chapter, are noteworthy examples of the nature of the marine scicnces
program-—a blend of many problems and workers, each contributing to
our understanding of the world ocean.

Arctic and Northern Cold Reglons

The development of the Arctic and its adjoining arcas often involves
finding unique solutions to complex problems. It has become apparent, for
example, that vast quantities of natural resources await us, yct in terms of
exploration the area is extremely inhospitable. The environment is still
largely unpolluted, although pollutants could persist for unusual lengths of
time. The shortest routes between many world centers cross Arctic lands
and waters, yet routine, scheduled commercial marine transportation through
the Arctic region still lies far in the future. Strategically, the Arctic is of
great importance but its environment precludes conventional surface naval
operations and greatly changes the nature of most other military actions.

Because of the Arctic’s overall significance and resource potential Arctic
environmental research was one of the five initiatives selected by the Presi-
dent for iinmediate, nriority attention. Major objectives of the Arctic pro-
grams will be—

(1) Investigations of the polar icepack, including its effect on trans-
portation and global weather; its interaction with coastal installations
and morphology of the coastline; and its impact on sedimentation
processes and coastal ecology;

(2) Study of the polar magnetic field and its effect on
communications;
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(3) Investigations of geological structures underlying the Arctic
lands and polar seas as both potential mineral sites and hazards to con-
struction and resource development;

(4) Comprehending the balance of the Arctic ecosystemn; and

{5) Experiments on the degradation of liquid and solid wastes under
Arctic conditions.

Man’s psychological and physiological capacitics to adapt to this in-
hospitable environment also will receive increased attention. Consideration
will also be directed to formulating an overall policy framework for Arctic-
related activitics,

In support of this initiative and in view of the recent surge of curmmercial
activity in the Arctic and their continuing mission objectives 11 Federa!
agencies are planning to expand or mount efforts of varied scope and in-
tensity in fields including engineering, meteorological and environv.iental
research, resource assessment and development, health and welfare, and
Arctic transportation. The Naticnal Science Foundation has been given
the lead agency responsibility for Arctic reseasch programs. Of the $2 mil-
lion requested for new Arctic programs by NSF in support of the Arctic
initiative, $0.8 million would be funded for marine r2lated activities, Federal
funding for Arctic environmental research is shown in table XI-1.

Table XI1-1—Federal Research on Arctic Phenomena!

[In thousands of dollars]

Geo- lHuman
Estimated fiscal year Ico- | Mag- | logic Eco- | Perma | Waste | behavlor
1971 funding pack | netlc | struc- } logleal | frost | degra- and Other | Totals
field | tures | balance dation | physi-
ology

Department of

Agriculture ...t 4| L0 ..o 273.3 | 354.3
Department of the Alr

Toree. ... P S, <) T I N N BRSPS AU S S, 913,0
Department of the Army. 9 58 24 58.0 K1 [/ I 930.0 | 1,201.0
Department of Commerce.).._._._ )Y, ) PR B SO RPN MU FS, 215.0
Department of Health,

Egducation, and Weltare_ | .. {0l 63 214 [ 1,223.2 | 1,500.2
Department of the

Interfor_._....__._.......l..... veaan 843 93,6 484 25 1. .. 2,000.0 | 3,700.8
Department of the Navy.| 1,383 25 220 95.0 4" BO 35 | 2,667.0 | 4,745.0
Department of

Transporiation. .. ...... 500 |....... FRORN SR S S P, 100.0 600.0
Atomic Energy

Commission._..........|.......bo oo 740 5675 1. 20 S 1,869.0 | 3,271.8
National Aeronautics and

Space Administration...| 34 NI ... 350.0 BO b e 1,467.0
Nationa) Sclence

Foundation..... ..] 800} 1,300 500 | 500.0 00 [........ 130 [ 820.0 | 4,250.0

Totals......._...... 32181 3,224 | 2,377 11,7831 013 483 379 | 9,882, 5 '21. 276

8 This compllation Is broader than marine sciences, Marine-related Arcticresearch will total approximately
$8 million in FY 1971,

14 1969, the Corps of Engineers through its Cold Regions Research and
Engineering Laboratory pursued its program of studies into ice mechanics,
including ice forces on marine structures and ships, investigation into tech-
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niques of channel and harbor construction and mnaintenance, physics ar.d
chemistry of frozen ground and construction on permafrost and in offshore
ice-bound coasts. Consideration was given to the use of ice as a construction
material. In addition, the Corps provided technical advice during the
Manhattan’s transit of the Northwest Passage.

The Coast and Geodetic Survey carried out coastal surveys of Alaska,
including Norton Sound and Cook Inlet, and acquired information needed
for development of a arine terminal at Anchorage; several standard
nautical charts, bathymetric maps with geophysical overlays were also pub-
lished for the Norton Sound area. In addition, a marine forecast center was
established by ESSA at Anchorage to provide daily forecasts on weather,
waves, temperature, visibility, and ice conditions.

The Navy continucd its Project Birdseye long-range ice observation and
study program, covering much of the Arctic Basin at monthly intervals. Ice
observations and forecasts were provided for several users, including the
Manhattan’s transit, as well as for military Arctic resupply operatious. Ice
Island T-3, a passively drifting platform, carrying a multidisciplinary group
of scientists, funded through Navy programs, provided much rew knowl-
edge of geophysical, oceanographic, cryological, and meteorological en-
vironmental relationships of the Arctic Basin. The Naval Arctic Rescarch
Laboratory staff and associated scientists provided advice, guidance, and
services to Government and private industry in numerous problems related
to production and transportation of oit on the North Slope of Alaska. The
Navy conducted submarine under-ice operations in which Navy scientists
participated.

A major investigation of western Greenland glaciers and occanographic
conditions was conducted by the Coast Guard to determine if the iceberg
productivity patterns of Greenland glaciers have changed markedly. Te:ting
of several techniques for improved sea ice observing and forecasting included
Navy's use of ruby lasers to obtain dctailed sea ice profiles, as well as esti-
mates of roughness iind surface reflectivity, and the Coast Guard’s use of a
side-looking airborne radar for iceberg and pack ice observations, which
provided direct support to the Manhattan.

Other Arctic programs involved—

(1) Geophysical experiments including bottom-mounted seismom-
etry carried out by the Advanced Research Projects Agency (ARPA} of
the Department of Defense in the Aleutian Isl:nd area, leading to a
more thorough understanding of the geology and geophysical structures
of thisisland and trench complex;

{2) Development by ARPA of an Arctic surface effects vehicle as
a principal goal, looking both toward military and commercial needs;

(3) Development by Navy laboratory and university contract scien-
tists of a design for a large scale experiment on sea ice dynamics—
Project AIDJEX. ASW hydroacoustic and thermal microstructure
experiments are being developed as goals to be completed during the
spring of 1970 from two manned and one instrumented, unmanned
ice floe stationsin the Arctic Ocean;
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(4) A cooperative U.S. Navy/Canadian program of 15 dives by
submersible to depths over 1,500 feet in the Canadian Archipelago in
which geological, biological, and acoustical data were obtained;

(5) Development by the Navy ot a computer-besed model which
relates cnvironmental data to the prediction of sea ice growth and
decay;

(6) Ocecanographic surveys of the Bering, Chukchi, and Beaufort
Secas, as weli as of other significant areas, continued by the U.S. Coast
Guard, the U.S. Navy and U.S. Geologica! Survey;

{7) A major study by the Coast Guard of polar transportation
requirements, leading to the design of a five-year rescarch program
for which ficld work has already commenced with studies of sea ice
along the Alaskan coast;

(8) Bottom sampling and seismic profiling by the U.S. Geological
Survey in the northern Bering Sea with emphasis on heavy metal de-
posits and areas of petroleun potential; and

(9) ESSA rescarch programs including study of the solar-geophysical
relationships and their related telecommunications effects. Investiga-
tions encompass such areas as measurements of »uroral air-glow and
the anomalous effect on the geomagnetic field 1n the Arctic region.

Ecological Shifts in the Environnient

Over the past decade, as research and survey operations have broadened
the scope of knowledge about the marine environment, scientists have
become ~ware of more subtle ecological shifts, both biological and physical.
In some cases, such as the balance between anchoavy and sardine populations,
programs of scientific observation and conservation have attempted to re-
store the balance between these species—thereby improving their economic
potential. In other cases, where unexplained changes in water temperature
or nutricat supply stimulate planktoric forms and cause toxic effects such
as the “Red Tide,” attempts thus far to alter the ccological environment
have not been successiul since direct intervention in the situation is too
costly or the resulting effect on the environment speculative.

An example which will require further study is that of the appearance of
a predatory starfish, Acanthaster planci, commonly called the “Crown of
Thoms,” in the U.S. Trust Ternitory, the Hawaiian and Marshall Islands
group and off Australia. Its normal ecological position in past years has
been that of a minor predator of coralline invertebrates, primarily those
which live in coral reefs. During 1969 there were reports of widespread
destruction of reef material by an infiux of these starfish. Because this was
an abnormal condition which might have serious consequences to recf
ccologies, several agencies—the Department of the Interior, the U.S. Navy,
the U.S. Coast Guard, the Smithsonian Institution and the National Science
Foundation, have initiated studies of the affected areas. Although complete
surveys of all island areas were not made a recent report points out that the
starfish infestations are of serious growing proportions in some areas.
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Some of the direct consequences of this rhange in ccological balance relates
to man’s use of the arcas under attack by Acanthaster planci. Reels and
atolls are havens for numerous fish species and are zones of high organic
productivity. Destruction of the coral material of the reefs would upset the
productivity of the recl, especially the productivity of fish useful to the
local inhabitants.

Understanding of the long-team effects of the predatory action of the
“Crown of Thorns” is still rudimentary, For this rcason, the Departinent
of the Interior is examining the results of several independent reports ™
in order to foimulate further rescarch into the nature of the infestations
and future action in controlling or modifying the destruction of these
important natuial resources.

Globat Deep Drilling Investigations

An outstanding example of a major U.S. research proaram, which relates
to a global research problem, is the National Science Foundation’s ocean
sediment coring program.* Recovery of cores from arcas where the water
depths are over 20,M0 fect has demonstrated the great potential of the
drilling ship Glomar Challenger. Dy determining the ages of the oldest
sedimentary inaterial in the cores the validity of the sca-floor spreading
concept can be tested—-if the continents are drifting apart, the sca floor
sediments should be progressively younger in age near the proposed central
arca from which tectot.ic inotion emanates. Preliminary shipboard examnina-
tion ¢f the samples it dicated that this systematic shift in the age of sediments
docs occur, lending support to this hypothesis. A reconstruction of the
opening and formation of the Atlantic Occan is now possible as a result
of the direct evidence recovered by deep sea drilling.

Other signal discorctics from carly examination of the corings have shown
that the rates of sedimentation in the deep occan basing vary with tine
and location by orders of magnitude. Corings taken in the Gulf of Mexico
from the Sigsbee Knolls and related buried structures of the deeper portions
of the Gulf revealed that these formations consisted of salt diapirs having
astociated hydrocarbon deposits.

Since much of our previous informmation concerning the igneous and
sedimentary material of the occan bottoin was infcired from indirect seis-
mic methods, the recovery of in situ rocks has answered questions of inter-
pretation of geophysical information. 1o vever, the drilling has also opened
up a multitude of probleins relating to sequences of decper teditients not
herctofore predicted from analyses of previous occanographic and geo-
physical sedilnents.

M Acanthaster glamei--Impact on Pacific Cotal Resfs.” firal report ta U S Depart.
ment of the Interiot, Research Laboratoties, Westinghouse Electric Corp . Pittshargh,
Fa, Octoder 1969, ("Crown of Thotmt” \Workshop, Univeisity of California, San
Diega, Scripp3 Institution of Oceanograph; , October 1969)

YPlans ot the ocean sediment toring ptogram weie described in the Marine
Sciences Countil's third annual report, "Marl & Science Aflains - A Yrar of Broad-
ened Participation.”
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Future scientific plans in the Deep Sea Drilling Project of the ocean sedi-
ment coring program are based on the geophysical patterns developed as a
result of nearly 1 million miles of traverses conducted over the past two
decades. Global patterns of gravity, magnetic and thennal anomalies, along
with information about the composition, thickness and stratification of the
sedimentary cover of the deep-sca and continental margins allow for the
sclection of drilling sites to verify and expand knowledge about specific
geoplysical characteristics. Hypotheses about major tectonic processes,
long in scientific controversy, can be tested by a well-planned sampling
program for the decp-sea and continental margins.

Based on the analysis of these patterns and the need to validate a number
of geophysical hypotheses, drilling is scheduled for continental margins of
the major occan basins, the Gulf of Mexico and selected sites of tectonic
and sedimentary significance. Transition zones between the continents and
the deep ocean basins will also be sampled to develop a better understanding
of their history and relevance to global tectonics. Reconnaissance of the
Indian Occan and Mediterrancan Sea, and additional drilling in the
Atlantic and Pacific Occans will be undertaken in the ncar future. The
tracks and drilling sites for the completed and proposed decp sea drilling
project are illustrated in figure XI-1.

The drilling systemn of the Glomar Challenger will be modified to extend
its capabilitics. Drilling innovations such as reentry of the borchole with
diill pipe; a down-hole dritling inotor: new instrwmentation to menitor
down-hole operations: drill or core bits with replaccable cutting clements:
and other systeni improvements will be considered and possibly tested as the
program progresses. ‘The occan sediment coring program is producing,
fram both a technical and scientific standpoint, results of bencht to the
s ientific and industtial communitics and providing valuable information
on deep-sea drilling technology for future industrial use.

Determining the Energy of the Environment

The coupling between the atmosphere and occan systems has been of
interest to oceanographers and marine meteorologists, especially as it affects
basic atmosphetic circulation and the exchange of cnergy, water, gases. and
particulates at the sea-air interface. In carnying out its responsibility as
lead agency for sca-air interaction studics, ESSA coordinated the scientific
program and logistical support for an experiment to study the exchange of
cnergy between the occan and atmosphere and the vertical and horizontal
spreading of these energies within cach fluid. Seven Federal agencies, 22
universitics and independent laboratories, and six induttrial organizations
patticipated in the experiment. In all, an expedition consitting of 12 ships
and 28 aircraft, and 1500 scientists and techniians petformed over 100
cxpetiments within the 90,000 square mile ficld arca. Termed the Batbados
Oceanographic and Metcorological Experiment (BOMLENXY, ficld operations
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were conducted in the oceanic areas of the equatorial Atlantic off the Island
of Barbados?

One of the most difficult problems in mounting a medium scale occano-
graphic experiment is the coordination of Jarge numbers of platfonns and
sensors required for time-synchronous measurements of fluxes, momentum,
and other variables. Because of the nature of its design and the large number
of participants, simultancous measurements from levels below the mixed
layer in the oceans to 60,000 feet could be taken, thus allowing for a com-
prehensive characterization of the physical envitonment in the BOMEX
arca,

The principal objectives of the BOMEX program were—

(1) Detennination of the flux of energy from the ocean to the at-
mosphere—the sea-air interaction;

(2) Investigation of the dynamics and structures of the mixed layer
in the upper occan;

(3) Exploration of large convective systems over the tropical Atlantic;

{4} Determiration of the radiation budget over the BOMEX arca
from the ocean surface to the top of the atmosphere; and

(3) Provision, by use of satellites, of scientific. background informa-
tion for BOMEX projects for comparison with actual direct measure-
ments {rom other platforms, and for communication experiments with
aircraft and ships for future global and occan systems.

The BOMEX program was divided into several data-gathering phases;
two mcthods were used. Initially, the point method measured the upward
and downward flow of cnergy in both sca and air at specific points on the
sea surface. The second, or volume method, treated the BOMEX arca as
a cube. In concentrated observation periods of approximately 4 days cach,
conditions in the BOMEX area were mcasuted by instrumented balloons,
by instruments dropped from aircraft, by the ships at the corners of the array,
and by day and night “line integral” flights around the cube's cuter perim-
eter. These measurements will be used to calculate the net gains or losses
in heat, moisture, and wind cnergy in the volume of air overlying the
BOMEX square, and the amount of heat £nd moisture that the atmosphere
over the area receives from the sea.

The fourth data-gathering period was devoted to the exploration of
convective systems. It is in these systems that most of the encrgy in the
atmospheric boundary layer is transported to higher levels and distributed
throughout the troposphere. The choice of the areas was determined from
clovd photographs taken by ESSA satcllites and the NASA ATS-111
synchronous sateliite.

‘The volume of data taken during the full BOMEX project is prodigious.
Analsis and (orrelation of the information taken from instrumentated air-
crait alone amounts to 4,000 hours of cortinuously tecorded observations
of a variety of weather elements, I cause of the cnormous amount of data
to be reduced and cotrelated it is estiniated that the major data elements

! Federal participation in BOMEX inchuded AEC, BCF, ESSA. NASA, Navy, Air
Fotce, Coast Guard and Geological Sutvey,
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will not be reduced befoie mid-1970. However, preliminary analysis of cer-
tain data have revealed—

(1) Strong castward-moving currents in the Atlantic off Barbados,
where ocean atlases show predominantly westward flow;

(2) A large water mass, probably from the Amazon River, that re-
mains unmixed with ocean water as far as 1,000 iniles from its source;

(3) The presence of small aunospheric “fronts” 3 to 4 miles long,
with sudden temperature and humidity increases often followed by a
rapid temperature drop, while the humidity decreases slowly over a
period of 10 minutes—suggesting the existence of patches of moist
and dry air a mile or more in diameter with little change in tempera-
ture; and

(4) Twice as much incoming solar radiation being absorbed in the
tropical atmosphere as had been believed —indicating that the amount
of solar radiation available 1o heat the occans is less than previously
estimated.

BOMEX follows closely the recommendations of the Joint Panel on
Sea-Air Intcraction and the Panel on International Metcorological Cooper-
ation of the National Academy of Sciences (1962). These pancls pinpointed
the problem of sca-air interaction as one of the ost important, but also
most difficult rescarch problems of our time, requiring the close cooperation
of the atmospheric and occanographic scientific communities. Such coopera-
tion has been achieved in BOMEX.

Understanding Ocean Properties Through Research

Duting the past year a number of significant discoveries have been mads
at the occanographic institutions and at various marinc science departments
which have increased our basic understanding of the }iving and nonliving
properties of the ocean. Generally these 2re contributions of individual sci-
entists to develop hypotheses concerning the ocean, its contents, boundarics,
interactions and evolution.

Extremely sensitive instruments were used to deteet the presenc * of 10
radionuclides in the occan down 1o 1,500 meters.* Specific activities of zinc-
65 and cobalt-60 detected in marine organisms were several orders of magni-
tude higher than sea water probably indicating that the chemical and physi-
cal forms of radionuclides arc selectively concentrated, especially in the
diffcrential chemical absorption among certain invertebrates.

Continued investigations into the major geological structures of the cen-
tral Nos1h Pacific have significantly advanced the development of theorics
of sca floor spreading and plate tectonics.? Studies of bathymetric and mag-

t Robertson, D. E, Ranscitelli, L. A, and R. W. Perkins; “Multi-element Analysis
of Sea Water, Marine Organisms and Scdiments by Neutron Activation without
Chemical Separation,” Proteedings of Intetaational Sympotsium on the Applications
of Newtron Activation Analysis in Oceanography, Brussels, June 1968,

' Peter, G., Erickson, B. H, P. J. Grim; “Magnetic Structure of the Aleutian and
Northeast Pacific Basin,” The Seq, vol. 4, Interscience Fress, 1959,
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netic data have shown not only that the major East Pacific Fracture Zones
extend westward to at least longitude 180° but :hat there was a marked
change in the dircction of sea floor spreading dwiing the early Cretaceous.

Studies of portions of sca fleor in the central North Pacific which are
considerably removed from active spreading centers indicate that abyssal hill
topography reflects the original grain imparted to the crust during its forma-
tion.* This new line of study on abyssal topography may prove a useful
approach to investigations of sca floor spreading.

Analysis of mecasurements made from the Office of Naval Research Drift
Station ARLIS-II in Denmark Strait revealed a temperature disturbance in
the sediments corresponding to change in ocean-botton temperature of the
order of 0.1° C. occurring several hours to a month prior to the observa-
tions.” The results suggest that a surge of cold bottom water (—0.45° C.),
100 km. in horizontal extent, spilled over the Greenland-lceland Ridge into
the North Atlantic in April 1965. Details of such fluctuations and their con-
trolling mechanisms are poorly understood because of the difficulty of obtain-
ing synoplic coverage of conventional hydrographic observations. “Memory
of the Mud" provides a means of reconstructing the synoptic picture.

Strength tests of in-place material on the sca bottom indicate that the
strength of sedimentary material may be two to three times the strength
as incasured from core samiples.® This may open new lines of investigation
of the diagenetic effects on sedimentary matenials at depth.

Investigations are underway to determine the effect on the ecology of
sca Kfe of material which may be brought into the water columnn in the
form of fine graincd sediments during marine tnining operations.® It is
possible during marine inining operations that these sediments and nutrients
brought from depth may harm the existing life or the presence of higher
concentrations of nutrients may be of benefit to most life fonus.

The mechanism of absorption by the occans of the excess atmospheric
CO;, from the burning of fossil fucls has been studied by scientists from a
number of universities.” The utilization of CO, by marine plants also affects
the air-sea CO, exchange, but findings indicate that low CO; pressure regions
produced by phytoplankton activities do not necessarily nxcan that vigorous
air. to sca invasion of CO; will take place. 1t appears that the surface film of
organic matter produced by phytoplankton over the sea surface can re-
tard the invation.

*Grim, P. }, and R. P. Naugler; “A Fossit Decp Sea Channel on the Aleutian
Abyssa] Plain,” Science, vol. 163, p. 3839, 1969,

' Lachenbruch, A. H,, and B. V. Marshall, 1968 Heat Flow and Water Tempera-
tute Fluctuations in the Denmark Strait. Jour. Leoph. Res. 73 ({8): 5879-5842.

* Keller, G. H.; "Shear Strengih and Other Physical Properties of Sediments from
Some Ocean Basing,” Proceedings ASCE Symposium, “Civil Engineering in the
Oceany,” pp. 391-419, 1067,

*Keeling, C. D, "Carbon Dioxide in Surface Ocean Water—For the Global
?5“5‘;1!79"6(:. of Pattial Pressure,” Journal of Geophysical Research, vol. 73, pp. 4543~

*Park, K, Cutl, H. C, and W. A. Glooschenkn, "Carbon Dioxide Anomalies
in the North Pacific Ocean,™ Natute, vol. 215, pp. 380381, 1967
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Preliminary experiments with the annual jellyfish Awrelia show that
animals in the iaboratory do not dic synchronously in the summer as pre-
viously assuined but can be maintained alive for at least seven additional
months in laboiat.ry aquaria.’ By controlling the animals” enviromnent it
is hoped th  individuals can Le induced to perpetuate individual longevity
almost indetinitely. In this system, size, time and sexual maturity can be
separated as prime variables for an aualysis of senescence for the first time
in a large, casily handled laboratery animal.

Phytoplankton have long been assumed to remain within the lighted
surface lavers of the occan as a result of iorphological and cheinical modi-
Geations of the cell.'? However, it has now been dewonstrated that the
sinking rates of these plants fall within the speed. and wind-induced, sinall
scale circulation processes, indicating that the turbulent motion of the
sca can adequately account for phytoplankton flotation.

It has been demonstrated that phytoplankton growtl is prohibited or pre-
vented in waters over New York Cily's sewage dumping arca." The toxicity
is increased by the addition of siall amounts of trace inclals and is partially
decreased by the addition of inetal chelators indicating the toxicity results
of high concentrations of toxic metals in the sewage studge.

The relationship of changes in the carth’s magnetic polarity to other
phenomena in evidence from the study of pis‘on cores from the Antarctic
shows a strong relationship between changes in the c:rth's magnetic polarity
and carthquakes,'* volcanisin, clinatic changes, cvolution and faunal cx.
tinction. There appcears to be a direct correlation between these phenomena.

There are now positive indications that major falis of tektites are re-
lated to changes 'n the polarity of the carth’s niagnetistn.’® Present work is
concentrating on detenining the frequercy, causcs, rates of change, and
prediction of future changes of these natural phenoinena with reference
to environinental plannin;: and hazards to mankind from the enmvironment.

Sediment cores obtained Jrom Drift Station T-3 have been analyzed with
respect to geological, geophysical, tiological and clinratic history as well
as physical propertics itnportant to hydroacoustics applications.® Utilizing
cstablished times of reversals of the earth's magnetic field strata in Arctic
cores have been dated and sedinicntation rates established at 1.2.6 mm/ 1000
years during the last $ million years. On the basis of analyses of inorganic

" Hamner, William G, Unpublished results from progress report on NSF grant
GB -13663 to the University of California, Davis, 1969.

" Smayda, Theodore J.,, "On the Suspensicn and Sinking of Phytoplankton in the
Sea,” Annual Retiew of Oceanography and Marine Biology, vol. Vi1, 1969.

* Barber, Richard T., Unpublished results from progress report o NSF Grant
GB-7691 10 Woods Hole Oceanogt iphic Institution, 1969.

“Hays, J. D, “Pako magnetically Controlled Cenozoic Radiclarian-Steatigraphy
in High and Low Latitudes,* Abs. Geological Society of America.

Y Glass, B. P, Heeren, B. C, 1967, “Tektites and Geomagnetic Reversals,” Scien.
tific Amencan, vol. 317, p. $2-38.

*Clark, D. L, Palececclogy and Sedimentation in Part of the Arctic Basin. Arctic
22(3): 233-24%, 1969,
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sediments and fossil remains in relation to the sedimentation rate it has been
determined that there is evidence of continental glaciation in the Arctic
Basin 4 million ycars ago, this probably representing the beginning of Arctic
ice conditions. Composition of sediments, plus display of certain temperature
dependent morphological characteristics of fossils, indicate the Arctic has
not been wartner than at present for at lIeast 1.5 million years and that there
is no evidence of the Arctic Ocean having been free of ice in a similar time
period.

Water motion within the deep occan (benthic) bourndary layers has
been studied through the use of self-contained instrument capsules dropped
to the sea floor in the deep ocean to record current velocity, temperature,
and pressures for extended periods of high sensitivity and then recalled
acoustically to the surface.’ Problems under study in depths 2xceeding
3 kilometers are the character of flow in the few meters just above the
bottom, tides, and planctary waves.'* Results imply a turbulent boundary
layer several meters thick, the turbulence deriving from shear rather than
geothermal flux. ‘The bottom current is predominantly tidal.

An accurate measurement of the volume transport of the Gulf Stream
extending over several years has been completed.’ The measurements are
of sufficiently high quality to provide data for testing modern physical
theories. A scrics of direct transport and hydrographic measurements showed
that the Gulfl Stream extends to the Lottoin; as it does so, it becornes nar-
rower. On both sides of the northward flowing water there is a deep
counterflo.v.

Cheinists have demonstrated that carbon rnonoxide is naturally trans-
ferred from the occan to the air.2" 'The exchange apparently accounts for
as much as 10 percent of the carbon monoxide observed in the atmesphere.
This Gnding is of major significance because scientists previously believed
that ncatly all atmospheric carbon monoxide was proeduced by man-made
processes.

Extension of a previous hypothesis concerning the relationship of sub-
marine volcarots to a spreading sca floor has been extended to enable sci-
entists to estimate where hazards to submarine navigation by submerged
volcanoes or scamounts may be found.?' In general, it ap}. ars to take
about 10 million ycars for a volcano to grow to the ececan sutface to fonn
an island.

—

¥ F. Snodgrass, “Deep Instrument Capsules,” Science, vol. 162, pp. i8-87. 1968.

" Cauldwell, D, :nd F. Sncdgtass, “Scnsors and the Deep Sea,” Physics Todav.
vol. 22, pp. 34-42, 1969.

™ Richardson, Phillip, “Transport and velocity of the Gulf Steeam at Cape Hate
teras,” M.S. Thesis, Univ. of Rhode Island, 1969.

® Swinnerton, J. W, Linnenbom, V. J. and R. A Lamontagne, "The Distribution
of CO between the Atmosphere and the Ovean,” New York Academy of Sciencer -
Confetence on Biological Effects of Carbon Moenoxide, 12-14 Januwary 1970, New
Yotk City.

. W. Menard, “Growth of Drifting Volcanoes.” Joutnal Geophysical Re-
1arch, vol. 4, No. 20, pp. $827-4837, 1969.
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Analysis of a series of cruiscs from the joint Navy-Smithsonian Institution’s
“Ocean Acre” programi indicates that the vertical distributions for a num-
ber of critical species of fish and cephalopods demonstrate behavioral varia-
tions relevant to known characteristics of the deep scattering layers.?? Of
the numerically important spccies taken in the collections, some show clear
cvidence of dicl migration patterns, while others have been identified as non-
migrants.

A report has been completed of the geomorphology of the Middle Atlantic
Continental Shelf region from Cape Cod to Virginia.?* ‘This report supple-
ments 15 previously published large scale bathymetric maps of this region
that were prepared by the Burcau of Commercial Fisheries. The report de-
scribes the shelf configuration and sediments and discusses its evolution
and the processes involved in its formation. ‘These charts will be extremely
useful to fishernen in locating more precisely the kinds of bottom on which
certain valuable resources concentrate.

The first rearing into the larval stage of the cgys of any species of tuna
was accomplished at the BCF Tropical Atlantic Biological Laboratory.?*
Eggs of the little tuna, Euthynnus, caught in the Gulf Stream off Miami,
Florida, were brought into the laboratory where they were hatched and
the larvae reared to 20 days of age by feeding them on plankton. This allows
scientists for the first time to identify the very carly stages of the little tuna.

Finally, experiments in the possible hybridization of selected Atlantic and
Pacific fish species indicate that this process can occur should certain migra-
tory patterns be establithed.® These results indicate that further investiga-
tion is warranted, especially in view of the possibility of a sca-level canal
between the Atlantic and Pacific Oceans,

Funding for the many and varied programs of U.S. marine research is
shown in figure XI-2 and the distnbution of funds to the major oceano-
graphic laboratories i+ illustrated in figure X1-3.

The Distribution of Research

In 1968, the Marine Scictices Council designated the Science Information
Exchange of the Smithsonian Institution as the national information center
for unclassified, cutrent 1narine scicnce information, Specifically, the Ex-
cliange undertook the responsibilities for recciving, compiling. cataloging,
and disseminating information concerning unclassificd, ongoing rescarch
and development activities in the marine sciences.

FUS. Navy Underwater Sound Laboratory, New London. Conn. (Contract
NO00140-69-C-0166).

® Franklin Siearns, “Rathymetric maps and geomorphotogy of the Middle Atlantic
Continental Shelf,” U.S. Fish and Wildlife Senvice, Fishery Bulletin, vel. 68, No. 1,
pp. 37-66, 1969,

" Houde, Edward P., and Wilkam ]. Richards, “Rearing Larval Tunas in the
Laboratory” Commercial Fisheries Review, vol. 31, No. 12, pp. 32-34§, 1969.

£ Rubinoff, R. W, and [ra Rubinoff, “Intesoceanic Coloniration of a Marine Goby
llhgrguagh the Panama Canal,* Natute, vol, 217, No. 35127, pp. 476-478, February
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Figure XI-2—Funding for Oceanographi: Research
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As an initial project, the Exchange undertook the developinent of an
inventory of Federal and non.Federal organizations with occan-related
tescarch and development projects, published as “Marine Rescarch—Fiscal
Year 1968." This inventory contains descriptive summaries of 2,589 unclassi-
fied projects underway during the fiscal year 1968; the document repre-
sents a bascline from which national in.entory of on-going rescatch can be
maintained.

In addition lo serving as a project reference tool, th catalog reveals cer-
tain information about the geographic distribution of categories of rescarch
and development, amount of funds involved, and sponsors for these projects.
Thus, States and regions with active academic institations in proximity to
coastal or lake arcas, or with industrial interests in the sea, receive the bulk
of project funding. Of the 41 States and tertitorics receiving Federal support,
15 are the most active participants in the program by performing 66 per-
cent of these projects while their Federal and State laboratories perfonn
approximately 90 percent of all government in-house rescarch and develop-
ment projecie Table N1-2, developed from information contained in the
catalog shows the distribution of rescarch and development grants for fiscal
year 1968 within the territonial United States.
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Figure XI-3—Distribution of Fundsto Major Oceanographic Laboratories
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Manpower, Training, and Education

The training and education of personnel needed for the Nation's marine
research and enginecring development programs pose a continuing challenge.
The range of skills and levels of competence necded is extraordinary. Most
of the major scientific and engineering disciplines are involved, and educa.
tional levels from suppott technician to research scientist.

In the early stages of the development of the federally supported marine
sciences program, one of the primary objectives was to build and restructure
the sources of trained personnel. The rationale for this action, which is still
valid today, was that the future course of oceanography and the “ocean.
related” fields required mote and better trained people at all levels, for
program management as well as to catry out the ambitious programs en-
visioned for the 1960-70 decade.®

® The Marine Sciences Council publication, “University Cutricula in the Marine
Sciences and Related Fields,™ lists university courses in basic marine xiences, engi-
netring, and assccated helds throughout the United States.
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Table XI-2—Marine Sclence Research and Development Projects!

{15 most netive arcas—fizcal year 1965]

Federail Frderal-Qtate?
Location supported * fn-lrouse projects Total projects
grants

California.... . .........ccovvvn... 280 116 396
District of Columbia............... 22 323 345
Massachusetts. . ..., ....ooeiain. .. 192 31 228
NewYork.......ooiiiiiiinian... 154 16 170
Florida............oooiiiiiinan, i19 37 156
Washington.. ...l 81 69 150
Oregon. .vvviiiiiiiiiieinnn i, 96 23 119
Alaska. .......coiii i, 26 G4 20
Maryland..........oooo oLl 3 46 7
Rhode Island. .o o ivviieniiniinn.. 37 38 75
Connecticut. .. ..o iurie i, 39 31 70
Hawaii.........ooiiiiiiiiinn. o 26 44 70
Michigan........cooiiviiiiii L, 48 22 70
North Carolina. cc.....oovaen, ... 43 23 66
TeXAS . ot vt it e e e 52 i2 G4

Total..........coiieiat., I,25) 895 2,146

| Source: “Marine Research, Fiscal Year 194, Nsliona! Council on Marine Resources and Engineering
Development, July 1969,
? Totad Federall ted Grants—1.5%4,

£u
1 Total Fedtn!\!ulep n-house Projcts—1.025.

As a consequence of this conscious cffort to enhance and augment the
necessary pool of talent, the emphasis given to graduate and undcrgraduate
training cvidences a handsome return in ongoing academic programs and
availability of manpower. This is shown in figure XI-4, indicating the results
of Federal investment during the 1960's.

The introduction of newly trained personnel, plus the gain from scientists
and technicians transferring into marine activities fromn other ficlds, has
greatly eased the former manpower shortage in most marine science areas,
permitting a high degree of selectivity in personnel utilization. This has
been apparent in the growth of faculty for marine seiences courses taught
at the univessity level which has been responsive to the growth in student
interest as reflected in the rise in university enrollment (fig. X1-5). Although
there has been significant manpower growth in the arcas which are as-
sociated with traditional classical disciplines, there has aka been a rapid
expansion ‘n applied arcas. In addition to the over 3,000 students enrolled
at all levels in nceanography and related marine sciences ficlds, the En-
rellment Analysis also identifies 1,860 students in marine-related basic sci-
ence, 1,104 in occan engincering and marine-related basic engincering, 887
in naval architccture, 770 in warinc food and fisheries science and 1,910
in marine operations ard 1narine tochnology. Enrollment in associate de-
gree and technician training courses accounts for 942 students who are
not included in the growth cunves in figure X1-5.

The market potential fot marine sciences graduates at all Jevels, and for
trained nianpower in general, is becoming clearer. There are two reasons
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Figure Xi-5—Degrees Awarded In Marine Sclences
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for this. As indicated, the academic manposer pool has grown to meet most
current requirements due to the fruition of continuous Federal program
support to numerous institutions. The sccond factor is the very close re-
lationship of job opportunities to Fecleral funding in marine-related ac-
tivities. Currently funds for research, development technology and engineer-
ing in support of marine sciences and engineering are providing for limited
expansion above cost-of-living increases; this has had the effect of stabilizing
available job opportunities in the face of rising personnel availability in most
fields.

Federal support of education in the marine sciences is carried on primarily
through the programs of the National Science Foundation, and the Depart-
ment of Health, Education, and Welfare’s Office of Education ; NSF support
ranges froni secondary school student programs through the university under-
graduate and graduate levels. The Office of Education provides assistance
for trade and vocational education, college teacher fellowships, plus facilities
and equipment grants in support of marine science programs. In addition,
the Smithsonian Institution provides stipends for academic year and summer
research training, and a significant part of the research grants and contracts
of several other agencics with universities and research institutions is used to
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support graduate students. The Office of Naval Research supports approxi-
mately 200 graduate students involved in rescarch projects at oceanographic
institutions. Agency supjport of these prograins is as follows:

{In milllor: nf dollars)

FY 1960 FY 1970 FY 1971
Department of Health, Education, and Welfare. ... 1.3 1.1 0.8
Depariment of the Interior. ... ... ... m ) (1)
Smithsonian Institution. . ................ ... .... ) (1) 1)
National Science Feundation 2................... 3.5 5.2 5.5

! Less than $50,000.
1 Sea Grant funds also support education and t.aining (Table V1I-1).

The Departments of Commerce, Defense, and Transportation provide
graduate training and ecducation for their civilian employees, to aid in
carcer development. In addition, the Navy has a 2-year course in oceanog-
raphy as a part of its Naval Postgraduate School at Monterey, Calif., and
also sends selected officers to civilian universities for further specialized
education. The Naval Oceanographic Office trains some 30 scientists an-
nually, primarily foreign officers and civilians, in basic and applied oceanog-
raphy and hydrography under funding support from the Military Assistance
Program, the Agency for International Development, the United Nations
Educational, Scientific and Cultural Organization and other sources. The
Coast Guard operates a school of 21-wecks duration for its enlisted personnel
to train occanographic technicians. Agency funding of these programs is as
follows:

{In millions of dollars]

FY 1069 FY 1970 FY 197)
Department of Commerce....................... 0.1 0.1 0.1
Department of Defense. .. .............. .. ... 1.7 1.8 1.6
Department of Transportation. .................. 0.1 0.2 0.2

Particularly cncouraging from a long-range viewpoint is the increasing
number of elementary and secondary schools which now include courses
in their curricula to give students an overview of the oceans and their
influence on mankind. Among the many school systems which have taken
this forward step are Orange County, Calif.,, Cocoa Beach, Fla,, and Kittery,
Maine. In addition to the work carried out within the elementary curricula,
several marinc-oriented societies and private institutions have been actively
supporting student activity in this area. The Marine Technclogy Society, the
American Association for Oceanography, and the National Ocecanographic
Association have fostered a number of educational activities related to
student awareness of the marine environment, and organizations such as
Woods Hole Oceanographic Institution anl the Intcrnational Oceano-
graphic Foundation have actively distributed information and advice to sec-
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ondary and elementary scheol systems. Finally, each university under Sea
Grant institutional support, as part of its advisory service mission, furnishes
information to agencies, schools, industry, and the general public.

It is becoming apparent, in view of present fiscal conditions which do
not permit the development of national marine sciences programs at
the rate projected 3 or 4 years ago, that the average student graduating
with a B.S. degree may find it necessary to proceed directly into a marine-
oriented graduate program in order to compete successfully for professional
positions. Current trends in < 'ean use will be reflected in projected train-
ing programs which are oriented toward developing more broadly-based
environmentally-oriented marine scientists, This is a natural response to
the projected national requirements as the Nation turns toward the utiliza-
tion of the coastal zone and environmental problems.

165

IR o



Aruitoxt provided by Eic:

E



O

ERIC

Aruitoxt provided by Eic:

Chapter X11

STRENGTHENING MILITARY PROGRAMS
FOR NATIONAL SECURITY

Seapower in its broadest sensc is indispensible to the achievement of the
Nation's broad sccurity, foreign policy, and economic and social goals. Free-
dom of the seas must be mzintained to protect the United States from attack,
to sustain our allies, 1o project our military power by sea when necessary, and
to protect ocean commerce. The mobility and concealment provided by sea-
based strategic nuclear forces makes themn more survivable than fixed systems.
Sca-basing tactical forces, such as attack carrier, antisubmarine warfare, and
amphibious striking groups, offers a valuable alternative to the use of overseas
bases. '

The marine science programs of the Department of Defense, and par-
ticularly those of the Department of the Navy, arc designed to provide
the ocean science, engineering, development and operational techniques
required for the conduct of assigned national security missions throughout
the marine environment. Military marine science programs are thus directed
toward enhancing U.S. capabilities for strategic deterrence, antisubmarine
operations, support of amphibious operations, mine warfare, surveillance
of the occans, operations to protect essential shipping, and limited ground
action.

Antisubmarine warfare, however, more than any other form of naval
operations, is critically dependent upon occanographic conditions. The
Navy's work in this field typifies the application of oceanography to practical
problems—the quest for scientific insight through research; improvement
of equipment, data facilities, and techniques through development cfforts;
operational utilization, coupled with progressive system improvements; and
finally, relation of benefits to nonmilitary programs.

The first antisubmarine warfare {ASW) application of underwater acous-
tics occurred in 1914 with the use of listening hydrophones to detect encmy
submarines, and about the same time, echo ranging was used in attempts to
detect iccbergs. After a half-century, sonic ranging (active sonar) and
listening {passive sonar) arc still the backbone of antisubmarine warfare.
The increasing sophistication of detection anl weapon systems amplified
their dependence on environmental informat on, particularly water tem-
perature, to a level which could no longer be disregarded. This dependence
led first to the development of the bathythermograph, which rapidly samples
the thennal structure, and then to the application of statistical, atlas-type
environmental information, to the prediction of sonar detection conditions.
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As more understanding wa¢ gained of the complexity and variability of the
ocean it became apparent that these approaches were not fully adequate
for operational purposes. The controlling environmental conditions have
to be described on a broad, synoptic basis, and even more important, pre-
dicted forthe future.

To develop an integrated system to observe, analyze, predict, and display
oceanographic conditions which apply to ASW operations, resources for
basic research at universities and applied research and development at Navy
facilitics were marshaled in 1959. Techniques were developed for forecasting
rany of the ocean’s variables, and for applying these forecasts to specific
opcrational ASW problems.

Antlsubmarine Warfare Environmental Predicilon

The major cffort dedicated to ocean environmental prediction in support
of fleet sonars is the Antisubmarine Warfare Environmental Prediction
Scrvices (ASWEPS) program. Initially developed by the Naval Oceano-
graphic Officc, ASWEPS was implemented as an operational occanographic
prediction system in 1966 by the Naval Weather Service Command and has
since been continuously improved and expanded to provide fleetwide
oceanographic services. Through this system, data gathered by the flect
and other sources are analyzed at oceanographic centers ashore. Charts of
various occanographic parameters arc then sent in real time to ASW
groups at sea where they arc converted into sonar cffectiveness information.

More recently, computers at shore-based facilitics have been used to
integrate oceanographic and weather data with sonar equipment factors.
Sonar range predi-tions arc then calculated and transmitted directly to fleet
units. This has climinated the nced for transmission of some of the basic
charts, and reduced the need for trained environmentalists aboard ship to
interpret them.

The predictive system operated by the Naval Weather Scivice comprises
a network of 33 activities that produce environmental predictions for the
northern hemisphere oceans. The Fleet Numerical Weather Center at
Monterery, Calif., is the hub of the Naval Environmental Data N :twork
which links the computer facilities used in the collection, processing and
dissemination of occanographic and metcorological data and predictions.
Large-scale automation is currently improving and expediting the system’s
output.

Forecasts provided include: sea and swell; subsurface current speed and
direction; sea-surfacc temperaturc patterns; mixed layer depth; vertical
profiles of temperature and sound velocity, sea ice conditions, optimum
tracks for ship routing, and special factors relating to underwater surveillance
programs. Various combinations of these factors are furnished as required
by antisubmarine warfare and other fleet operations.

Although environmental and sonar range prediction are being used cf-
fectively now, continuing improvement is required. The most severe limita-
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tion on the predictive system at present is the inadequacy of the environ-
mental data input. .\s iinproved instrumentation is installed on ships, air-
craft, and buoys, the quality and quantity of synoptic occanographic ob-
servations will be greatly cnhanced and the data base improved. New and
revised forecasting models will be further cxploited through the more ex-
tensive use of computers, and their performance checked both by fleet use
and research experiments.

Although this prediction program is designed and used primarnily for
ASW purposes, several side benefits are being derived from the program.
The Burcau of Commercial Fisheries, for example, is making use of the
Navy's sca surface temperature predictions to guide fishermen into those
arcas where thermal conditions are most favorable. .\ agreement betswween
the Department of the Navy and the Department of the Interior provides
{or joint cooperative efforts to study aspects of the ocean that are of mutual
concern. One such cooperative cffort is a study of “false targets” related
to biotogical activity. From this study, the Navy will derive means to predict
false targets, while the Bureau of Commercial Fisheries will gain information
on potential fish resources. In another side benefit, ESS.\’s Weather Burcau
has adapted numerical sca and swell prediction methods developed under
this program to produce a standard product available to the general public.

To improve the capability in gathcrir;g and processing data, the pro-
gram has also sponsored the development of new equipment such as ship-
board and airborne expendable bathythermographs, the airborne radiation
thermometer, airborne and shipboard wave tneters, an automated ship-
board forecasting systera, and the 40-foot-diameter “monster buoy” as
well as smaller buoy platforms.

As predictive techniques, instruments, and systems rcach advanced de-
velopment and successful evaluation, they are made available for flect use.
Through the process of testing and evaluation by the users, improvements
are effected to assure that forecasts are reliable and presented as useful
tactical indices for the on-scene commander.

The Sccpe of the Navy's Program

The Navy’s oceanographic effort includes virtually every arca of marine
endeavor, and it has pioncered in many sectors of ocean science, engineering
and operations. To further enhance the management of these cfforts by
providing strengthened organizational relationships, three major administra-
tive actions were accomplished in the past year. In one, the Commander,
Naval Weather Service Command, who is responsible for operational fore-
casting of the ocean environment for Navy needs, was designated as the
Assistant Oceanographer for Environmental Prediction Services. He co-
ordinates the collection and processing of synoptic data for short-term fore-
casting of ocean variables such as thermal structure, sea, swel!, surf, and
sea ice, and provides to the flect the special analyses and forecasts necessary
to support specific operations such as tactical ASW, amphibious landings,
sea lift transits, and search and rescue.
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The second action was the establishment of a Deep Subinergence Sys-
tems Project Coordinator within the Office of the Chief of Naval Opera-
tions, charged with responsibility for the operational aspects of undersea
search, rescue, salvage, and diving. In the third action, the Supervisor of
Salvage was designated by the Naval Ship Systems Command as the Di-
rector »f Diving, Salvage, and Ocean Engineering Projects to serve as the
focal point for such efforts within that organization.

The importance of oceanography to the Navy in its long-term plans was
emphasized in July 1969 when the first selection of officers into the new
special duty category of Geophysics (Occanography/Hydrography} was au-
thorized. In December the first 41 officers from the flect were selected, and
planned total strength of the specialist group is 150.

Department of Defense funds proposed, which are categorized in this re-
port as programs specifically for national security, amount to $116 miillion,
about 22 percent of the total marine science budget. Overall, this represents
a net decrease when compared with fiscal year 1970. Selective growth is
reflected by increases in ARPA support of DOD requirements for an Arctic
surface effects vehicle, by Navy emphasis of applied research in support of
ASW, and in the construction of two small oceanographic utility vessels to
replace aging and obsolete ships at universities which carry out Navy re-
search projects. Offsetting decreases occur in such areas as Navy's opera-
tional surveys and dcep submergence developments. Major allocations of
these fundsin fiscal year 1971 are:

Million
Research, development, technology and engineering_______ $104
Operations ______________ . 18
Tuvestment 27

These data do not include information on the Navy’s surface effects ship
program, which amounted to $3.3 million in 1969, is estimated at $7.9 mil-
lion in 1970, and is included in the President’s budget request for 1971 at
$20 million. The Navy oceanographic program amounts to $210.2 million
in the fiscal year 1971 budget request. Efforts within this program are re-
lated to national security, While the Navy engages in oceanographic activi-
ties because of operational requirements, programs for military security
also contribute substantially to the entire spectrum of national oceanic
involvement, Various aspects of the Navy’s overall program are discussed
in other chapters of this report.

The knowledge gained from military programs is, to the maximum ex-
tent consonant with security considerations, made available in unclassified
form for general use by Government, industry, and academic scientists and
engineers. The Navy’s program in mapping, charting and geodesy produces
charts and publications which not only meet military needs for navigational
materials, but also fulfill the Navy’s statutory obligations to provide such
services for mariners generally. All bathymetric data which would not com-
promise classified ship operations or installations are routinely made available
for public use. Other fundamental oceanographic data, with very few ex-
ceptions, are also channeled to potential users, primarily through the National
Oceanographic Data Center.
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The Navy's comprehensive program in materials development, the most
comprehensive in the Nation, provides knowledge for private shipbuilders
and Federal maritiine agencies such as ESSA, the Coast Guard, and the
Maritime Administration. Navy developments in navigation, which have
ranged from submerged acoustic position-keeping devices to global systeins
for precision ship location by satellite and VLF radio, have been released for
scientific and commercial use. Environmental knowledge of the Arctic,
collected by the Navy and the Corps of Engineers, lias been inade available
to commercial developers of Arctic shipping. The programs of the Advanced
Research Projects Agency, directed toward detection of underwater nuclear
explosions, provide knowledge of the earth’s crust and its energy transmission
characteristics which is relevant to earthquake studies and volcanology.

From the standpoint of science and technology, however, it is difficult to
separate those portions which also support nondefense goals in addition
to their military mission. Therefore, military marine science efforts which
make substantial contributions to other national needs are described in
other chapters of this report to give a coherent picture of all Federal efforts
in the relevant ficld of marine science activity.

The Navy's Hydroskimmer (SKMR-1) is being used as a research and operational
test vehicle. Built by Bell Aerospace the 35-ton craft is the largest air-cushion vehicle
constructed in the United States.
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The Navy's Deep Submergence Riscue Vehicle (DSRV) is air-transportable, to per-
mit its quick deployment to the vicinity of any fleet submarine casualty. Following
subsequent transport aboard a “mother’” submarine or surface ship, it could be used
to locate and mate with a disabled submarine to eflect personnel rescue and assist
in salvage operations.

At the same time, a number of programs in civilian agencies contribute
to improved Navy capabilities. The Environmental Science Services Ad-
ministration’s nautical charts, and surveys ccaducted both by ESSA and
the Coast Guard, assist in meeting defense needs.

The Navy and Geological Survey have conducted a cooperative field survey
in the Gulf of Mexico, in which the Geological Survey provided competence
in geological and geochemical investigations which complemented Navy's
expertisc in physics and acoustics. As a result, at the same time that data
needed for submarine and antisubmarine operations were provided, major
contributions were also made to the Nation's knowledge of the geology and
mineral potential of the Gulf.

Navy and ESSA have recently launched a concentrated cooperative geo-
physical survey of the mid-Atlantic, and of the Pacific coastal arca off cen-
tral and southern California, Navy was also a major contributor to the
Barbados Oceanographic and Meteorological Experiment {BOMEX) co-
ordinated by ESSA. Such cooperative marine science interchanges are
cencouraged to enhance the national ocean program and meet defensc-ori-
ented requirements,
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The U.S. Navy’s nuclear-powered undersea research and ocean engineering vehicle
NR-1 was launched in January 1969. The NR-1's long submerged endurance and
large instrumentation capacity will bring a new dimension to the study of marine
problems,

in the Bahamas. Sea Cliff will be used in Navy research programs by the
Woods Hole Oceanographic Institution.

4. Instrumentation was installed to bring to eight the number of major
ships involved in the Navy’s ocean research prograin now equipped with on-
board computer systems for real-time reduction of data. By providing results
immediately, these systems allow the scientist to make a preliminary analysis
of his experiment while on scenc and to correct any unsatisfactory aspects.
While these systems currently find their 1nost intense application in under-
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water acoustics, yeophysics, and physical oceanography, it is anticipated tha
they will be increasingly employed in other areas of marine science.

Undersea Recovery and Man-in-the-Sea

This portion of the Navy’s comprehensive program in ocean engineering
is intended to improve the Navy’s deep ocean operational capability in sub.
marine rescue and escape, search and location, salvage and recovery, and
diving operations. ‘The need for such a capability was first emphasized by
the loss of the submarine Thresher in 1963. This need was reemphasized in
1966 with the loss of an unarmed nuclear vreapon off Palomares, Spain, and
again in 1968 with the loss of the submarine Scorpion.

The systems under development in the deep submergence program re-
spond to Navy mission req: irements for—

(1) Submarine Jocation, escape, and rescue;

(2} Object location and small object recovery;

(3) Man-in-the-sea;

{4) A nuclear-powered rescarch and engincering  submersible,
(NR-1);

(5) Large object salvage; and

(6) Deep Submergence biomedicine.

The submarine location, escape and rescue program is developing a sys-
tem which will give the Navy the capability to—

(1) Locate a distressed submarine;

(2) Provide personnel escape techniques and equipment for indi-
vidual escapes from depths to 850 feet; and

(3) Provide an all-weather rescue systein, operational to submarine
collapse depths using decp submergence rescue vehicles (DSRV's),

Construction of the first DSRV is complete; the +chicle was launched
in January 1970: and an extensive at-tea test program has commenced.
Fabrication of DSRV Il is ncaring completion, and its testing schedule
will follow that of DSRV 1 by about 6 months. DSRV 1 is scheduled to
mate with a simulated submarine in distress, then mate with and be trans-
ported by the test and evaluation submarine Salmon, which will be con-
figured as a DSRV “mother” submarine.

Two new catamaran hull submarine rescue ships, capable of transporting
and maintaining DSR\"s, have been launched. The Pigeon (ASR-21)
is scheduled for delivery in late 1970; it will be followed by the Ortolan
(ASR-22) in eatly 1971.

The US. Navy has been evaluating the submarine escape and immer-
sion equipmeat being developed by the Royal Navy to determine its suit-
ability for use on U.S. submatines.

The development objective of the object location and small object re-
covery system is to develop the capability to locate and recover sma'l objects
at depths as great as 20,000 feet. Development of neccseary fabrication tech-
niques and tests of structural and buoyancy materials are proceeding. The
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present capability for location and recovery of small objects at these depths
rests with the proven but limited bathyscaph Trrieste I1. This vehicle viewed
and photographed the Scorpion hulk in greater than 10,000 fect of water
during a record 120 hours submerged, which spanned nine dives in a 7-week
operating period.

The Navy’s man-in-the-sca project is directed toward developing new
cquipment to permit men to live ind do useful work undenwater. Both
the Navy and private industry have cooperated in'developing the equipment
and techniques by which divers can work for longer periods in the sea, at
greater depths, and with better tools and increased safety. Some aspects of
these activities are discussed inore fully in chapter VIII.

The Navy’s Sealab 111 experiment has been the recent focal point of this
project. As a result of the many lessons learnced, Sealab 111 has been restruc-
tured as a four-phase experiment. The first three phases involve the evalua-
tion of aquanaut equipment and techniques and the validation of biomedical
data at progressively deeper depths until a 600-foot capability has been
verified. ‘The fourth phase will include the habitat living experiment; how-
ever, this phase has been delayed until fiscal year 1972 due to funding
limitations.

In support of man-in-the-sea goals. a program with Duke University
tested thennal protection systemis for divers, under saturated diving condi-
tions, to simulated depths of 600 fect. Psychelogical tests were conducted
at water temperatures of 90° and 45° F. and indicated that with adequate
thermal protection and undenwater breathing systems diver performance was
tatisfactory.

The Navy's nuclear-powered research and cngincering submersible,
NR-1, was delivered in October 1969, upon the completion of successful
sca trials. In addition to demonstrating the feasibility of nuclear propulsion
at deep depths, NR-1 provides a valuable capability to conduct extended
search, recovery, survey, and surveillance inissions to her test depth. A shake-
down cniise is scheduled in 1970, to demonstrate the endurance and
performance of both the submersible and her crew. This will include sur-
veys of the occan bottom, canyon navigation, visual inspection of a sunken
hulk, and other mission-oriented exercises preparatory to her operational
milization.

The large ¢ bjoct alvage system (LOSS) development responds to a Navy
mission requirement to be ahle to recover large objects, including intact
submatine hulls. from depibis down to 850 fect. Culminating a 2.yrar effort,
the related MK- [ portable deep dive systern was delivered and is now being
tested at progressively deeper deprhis down to 850 feet. Air-transportable, this
system has been designed primarily to support worldwide talvage require-
ments from ships of opportunity. Feasibility studies, lift hardw re develop-
ment, and coordination with other deep ocear projects is in progress to devise
an integrated salvage systems package.

In August 1969, the Navy successfully accomplished the largest deep
recovery on record. The deep submersible Altin was recovered from a depth
of over 5000 feet in the North Atlantic, where the had been lost almost a
yeat earlier. This recovery feat was primarily accomplished through the
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The Navy/Woods Hole research submercible Alvin is seen being recotered efter almost
a year on the boliom off the New England coart. A tecotery team of surface ships
worked mith the submersible Aluminant to relsiere the research craft from over 5,000

feet of water.

cooperation of the Navy research ship Mizar and the commercial submer-
sible Aluminaut. The combination of great depth, long lift, and great weight
posed unprecedented problems. After several exploratory dives, Aluminaut
attached a toggle bar to Alvin’s hatch which led to a 4Vs-inch nylon lift line
fed through the Mizar's center well. Once surfaced, Alvin was suspended
under a salvage pontoon and towed homeward, in remarkably good con-
dition after her long submergence.

The Navy has an integrated deep submergence biomedical development
program which has as one of its objectives the safe and cfficient underwater
operations by divers to depths of 1,000 fect for periods of up to 30 days. The
Burcau of Medicine and Surgery has produced a development plan for at-
tainment of this objective by 1977, Total biomedical efforts now undenvay
support all facets of Navy's decp submergence program, inchiding ambient
pressure diving and vehicle and habitat occuparncy.

Ship Construction

The years 1970-71 mark the completion of a major transitional period for
the Navy's operational oceanograps.ic fleet—the completion of the pro-
gramed phasing out of cbsolete converted military ships, manned by naval
personnel, and their replacement by new ships specifically designed and in-
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strumented for oceanographic work, and manned by Military Sea Trans-
portation Service civilian crews. In fiscal year 1971, 11 Navv ships will
be dedicated to the collection of operational oceanographic data, which
total includes the hydrographic mapping and charting effort described in
chapter IX.

During fisral year 1970, two hydrographic snrvey ships, the USNS Kellar
and USNS Lee, became operational, and the USNS Chautenct is soon to
be delivercd. In fiscal year 1971, the USNS Harkr -ss and USNS Wyman,
and one oceanographic survey ship, the USNS T1.7ifkes, will be delivered.
Fiscal year 1970, however, will see one oceanographic and four hydrographic
survey ships permanently retired from service. Though the total number of
ships to be applied to .crational surveys is less in fiscal year 1971 than in
fiscal year 1968, the increase in efficiency achieved by the new platforins
<hould actually enhance the Navy's sunvey capability.

I.. addition to the survey ficet acquisitions, in fiscal year 1970 two new
oceaniographic research ships supporting on-going Navy progranis, the
USNS DeSteigucr and USNS Bartlett, became opcrational. They replaced
two older research ships which have been temporarily placed in reduced
readiness status. A new design occanographic research ship, the USNS
Melville was delivered to Scripps Institution of Oceanography, and a sister
ship will be delivered to Woods Hole Oceanographic Institution by the end
of fiscal year 1970. The new catamaran-hulled research ship which will sup-
pott Navy’s on-going underwater acoustic program is scheduled for delivery
in fiscal year 1971,

The fiscal year 1971 budget includes funds for two ships of a new, small
class {under 300 gross tons) to provide an economical, versatile platform
for the shorter cruises which make up a large proportion of oceanographic
ship research schedules. These vessels will replace ships of World War 11
and older vintage now used by universitics in carrying out Navy's programs.

The Advanced Research Projects Agency

To improve the ability to detect, locate, and identify underground and
underwater nuclear explosions, the Advanced Research Projects Agency
(ARPA) of the Department of Defense has for several years conducted
Project VELA. The pottion of this rescarch and development program in-
vohing detection, location and identification of explosions in the ocean was
successful and has been discontinued.

Related study of the properties of the ocean that are relevant to onsite
inspection techniques for undenwater nuclear explosions will be completed
by the end of fiscal year 1970. As part of the study a computer program
has been developed to simulate and predict the oceanographic evolution
of deep subsurface pools of contaminated water which might follow an
underwater nuclear explosion. A 250-ton detonation ofl the Alcutians on
September 6, 1970, concluded development cffort on a protetype vessel
for large cargoes, and provided additional guidelines for the application
of calibration explosions to improve our ability to locate events taking
place in istand arc structures.
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Ten occan-bottom seismographs were deployed off the Alcutians to monitor
local seismic activity before and after the MILROW nuclear experiment
of October 1969, and to determine the cxtent of possible earthquake activity
induced by large-yicld underground nuclear explosions. Eight of the units
were success{ully recovered after the event, and data are being analyzed.

In concert with the Navy program, ARPA is also engaged in other ad-
vanced marine science military applications. Arcas of particular interest
which will be investigated relate to (1) new technology for floating bases,
and (2) the attainment of Arctic mobility over the ice pack and adjacent
shores. Projects include—

(1) The devcloproent of an Arctic surface effect vehicle (SEV),
The Arctic has been picked for attention because of its significance to
national security. The polar region will be studied as an operating en-
vironment for the SEV and key Arctic technologies will be developed.
Conceptual design studies for mission-oriented vehicles will then be
initiated; and

(2} Design and technology studics for floating bases will continue;
some 1/100 scale model testing will be carried out with more promising
concepts to be tested further at larger scales.

The United States camnestly hopxes for and works toward resolution of
the international conflicts which may make defense measures necessary. Until
such efforts succeed there is no prudent alternative to the maintenance of
adequate protective forces and systems, and ocean science and engineering
are essential to enhance the effectivencss of these forces. The military ocean.
ography programs are tailored to support patticular systems, in geographical
areas and on specific time schedules. The challenge to scientists and engineers
is to satisly these overriding primary needs, to insure that the knowledge is
advanced and, to the maximumn extent feasible, to use the data, technology
and research results available from other economic and scientific fields.
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Chapter XIIT

EXPANDING INTERNATIONAL
COOPERATION AND UNDERSTANDING

The world occan washes the shores of more than 100 nations. Yet the
deep sea knows no political boundaries; it is inherently international. New
oceanic technologies are also global, and as industry and nations use these
technologies for exploration and exploitation and undertake activities more
intensively, farthes and farther fromn shore, international interest in the
occan increases.' As interests and operations increase and converge, com-
petition for tesources grows. Thus international cooperation in occan activi.
tics becomes important to foster world order and development and to
prevent and mitigate conflicts and rivalries.

International cooperation is also needed to obtain more and better infor-
mation about the occans. Because of the size, complexity, and variability
of the marine environment, international cooperation in scientific investi-
gations is needed if many asprots of the oceans are to be studied in a
reasonably short and uscful period of time. The United States—and all
nations—can derive maximum bencfit from the marine environmens if
they share the responsibilities and the results of their collective capability
in ocean research.

A multinational approach to the peaceful uses of the scas is desirable and
necessary. The Marine Sciences Act calls for cooperation with other nations,
groups of nations and international organizations in marine science activi-
ties.? The United States is secking to further international understanding
in its expanding activitics in the occans, to encoutage other nations to

' The increasing worldwide activities in marine sience affairs are described in the
following five Marine Sciences Council publications: “Marine Science Activities of
the Nations of Altica,” "Marine Science Activities of the Nations of Fast Asia,”
“Marine Science Activities of Canada and the Nations of Europe,” "“Marine Science
Aclivities of the Nations of Latin America,” “Marine Science Activities of the Nations
of the Near East and South Asia.” These and othet Council publications ate listed
in app. C-3.

?As intetnational policy cbjectives, sec. 2 of the act states: “The preservation of
the role of the United States as a leader in marine science and tesource development.”
Also, "¢ ¢ ¢ The cooperation by the United States with other nations ¢ ¢ ¢ jp
marine xience dctivities when such eocopetation is in the national interest.”” Section
6 of the act states: “The Council, under the foseign policy guidance of the President
and as he may request, shall coordinate a program of international cooperation in
work done pursuant to this Act, pursuant to agreements made by the President with
the advice and ¢»ent of the Senate™
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determine how the oceans can contribute to their development, and to
promote cooperative endeavors by—

(1) Encouraging increased cooperation among ocean scientists of
all nations and broadened dissemination of scientific results;

(2) Collaborating with other nations in developing and using new
marine technologies within a framework of mutual benefit;

(3) Encouraging the developing nations to use the oceans and
their resources to foster economic progress, recognizing the need for
assistance from many nations and international organizations;

(4) Supporting the activities of the many organizations of the
United Nations system and other international organizations engaged
in oceanic activities;

(5) Fostering cooperation among nations in exploring the oceans,
sharing the costs and the benefits;

(6) Developing an effective and just code of international law
which will preserve the traditional freedoms of the seas, insure that
nations have equi‘atle opportunities to participate in and share the
development of the wealth of the oceans, and anticipate and prevent
potential conflicts arising out of expanding national interest in the
matrine environment; ?

(7) Fostering international legal, financial, and political arrange-
ments to promote investment in maritime development and facilitate
a fruitful partnership between public and private interests in maritime
matters;

(8) Taking steps to reduce pollution and other activities which
could adversely afTect the global ecological balance ;

(9) Cooperating in development of proposals for arms limitations
on the seabed and ocean floor;

{10) Encouraging all nations at a policy level to examine their
interests in the ocean and strengthen their capabilities and to partici-
pate in multilateral endeavors; and

(11) Fostering cooperation among neighboring nations to meet
common interests and problems.

This policy framework reflects the many distinctive contributions that
ocean activities can make to U.S. foreign policy goals: enhancing the pros.
pects fot peace, strengthening the wotld economy and providing new oppor-
tunities for developing nations, promoting regional cohesion, and providing
new soutces of protein for the expanding world population. 1t is also con-
sistent with the recommendations of the Commission on Marine Science,

VThe following Coumncil contract reports discuss many of the international law
considerations of irnportance to the marine environment: “Law for the Sea's Mineral
Resources,” “Comments on Fishery Policy and International Law,” “International
Legal Problems of Scientific Research in the Ocean,” “The Role of Marine Sciences
in Multiple Use of Lakes Ecie and Supetior.” These and othet tepotts prepared by
contractors for the Council are listed in app. C-2.
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Engineering and Rescurces that the United States propose a new interna-
tional framework (principles, rules, procedures, and institutions) for
exploring and exploiting scabed mineral resources and for pursuing scientific
inquiry in the oceans

Developing such a policy framework, particularly regarding jurisdiction
over the deep seabed, involves a number of considerations of national
interest—sccurity, economic growth, incentive for private investment, bal-
ance of payments, scientific rescarch, aid to developing nations and others.
These diverse interests find their advocacy in different departments of the
Federal Government. Conflicts in viewpoint are inevitable and understand-
able in view of legitimately differing missions and responsibilities. To assist
in formulating consistent Government-wide policies of international interest
the Committee on International Policy in the Marine Environment con-
tinued to examine the major intemational ocean policies. The Com-
mittee assists the Secretary of State in advisirg the President and the Marine
Sciences Council.

Preventing a Seabed Arms Race

One of the Nation's principal international initiatives in the oceans during
1969 was that taken to assure that the seabed remains free from the nuclear
anms race. This objeclive was pursued within the forum of the Eighteen
Nation Disarirament Committee in Geneva, which grew to 26 nations and
was renamed the Conference of the Committee on Disarmament during
the year. In March, the U.S. delegation entered these discussions with
instructions frotn the President to work toward a seabed arms control agree-
ment. Discussions were subsequently held to consider United States and
Sovict draft treaties. In October the United States and Soviet delegations
aereed on a draft (. 2aty provotal under which varties to the treaty would
urdertake not to implant nr emnlace on the seabed and the ocean Aoor
and in the subsoil thereof bevond the maximum contizuous zone any objects
with nuclear weapons or any other types of weapons of mass destruction
as well as structures, launching installations or any other facilities specifi-
cally designed for storing, testing or using such weapons.

In the fall the United States-Soviet draft was considered by the Con-
ference of the Committee on Ditarmament, the U.N. Seabeds Committee.
and the U.N. General Assembly. This draft was ditcussed in detail; suggested
changes proposed by many nations were considered ; and the General Assem-
bly refetred the Iraft Treawy on the Prohibition of the Emplacement of
Nuclear Weapons and other Weapons of Mass Destruction on the Scabed
and the Ocean Floor and Subsoil thercof back te the Disannament Con-
ference for further work and completion if possible.*

* The text of the UN. resalution and the draft treaty are presented in app. D-2.

183



Developing a Legal and Political Framework for the Seabed

An oceanic issue of pr'mary importance before the world’s nations is that
of the legal status of the seabed and deep ocean floor. In 1969, most discus-
sions of the political and legal scabed framework took place in the U.N.
Scabeds Comnmittee,® established in the fall of 1968 by the U.N. General
Assembly, and in the Political Committee of the General Assewbly.

The Scabeds Committee met in March, August, and Novemnber of 1969.
Its report served as the focal point for the General Assembly debates on sea-
beds. The legal subcommittee of the Seabeds Committee devoted primaty
attention to carrying out the mandate of the 23d General Assembly: To
formulate legal principles which would promote international cooperation in
the exploration and use of the seabed.'It made progress toward this goal by
synthesizing certain legal principles for the seabed and ocean floor beyond
national jurisdiction. The United States, since first presenting its own set of
draft principles on June 28, 1968, has strongly advocated the need for an
international agreement on a st of principles. The Seabeds Committee will
continue to work toward agreement on these principles at its next session in

March 1970.

The U.S. principles state that no nation may claim or exercise sovereignty
or sovereign rights over any part of the deep ocean floor, that internationally
agreed arrangements shou!d be adopted as soon as practical to govern
exploitation of deep ocean floor resources and that an internationally agreed
precise boundary should be established for the dezp ocean floor. They also
set out guidelines for the conduct of the activities of states and their nationals
on the deep ocean floor.*

The economic and technical subcommittee of the U.N. Seabeds Com-
mittee focused its attention in 1969 on a report submitted by the U.N.
Secretary General sctting forth an analysis of possible types of international
organizational machinery which might govem exploitation of the deep
seabeds. At the August session, the United States put forward a position on
international machinery, stating that such machinery, as a part of an inter-
national regime, could include an intemational registry of claims governed
by agreed criteria and supplemented by appropriate procedures. Under
such machinery, governments would be responsible for adherence by their
nationals to internationally established criteria, and the system would require
adequate procedures for verifyine compliance. The U.S. representative
pointed out that no more and o iess machinery should be created than
would be required.

In these seabed discussions a number of developing nations sugeested the
nced to create an international agency which would regulate and control
seabed exploitation. A few countrics suggested that the international
authority should itself engage in exploitation.

' The establishment of the Seabeds Committee and the nature of its first year of
work are repotied in ¢h. 111 of the Council's third annual report, “Marine Sciencs
Affais—A Year of Broadened Patticipation.™ January 1969,

* The Draft Resolution of Principles supported by the United States in the U.N.
Ad Hoc Seabed Committee are published in app. C-2 of “Marine Science Affain —
A Year of Broadened Farticipation,” the Council's third annual report, Janwary 1969.
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In Noveinber the Seabeds Committce discussed the Draft Treaty on
Prohibition of the Emplacement of Nuclear Weapons and other weapons
of Mass Destruction on the Ocean Floor and the Subsoil thereof, which was
then before the General Assembly for consideration. But the Seabeds Com-
mittee did not seck to arrive at any conclusion or recommendations.

In the fall of 1969 the 24th U.N. General Assembly reviewed the Scabeds
Committee’s report and debated it at length in the Political Committee. In
December, the Assembly adopted four resolutions 2574 A-D (XXIV}), on
scabeds—

(1) Requesting the Secretary General to ascertain the views of
member states on the desirability of convening at an carly date a Law
of the Sea Conference dealing with the full range of law.of-the-sea
issues, including the scabed;

{2) Referring substantive seabed issues entrusted to it back to the
Seabeds Committee and asking the Committee to prepare a comprehen-
sive, balanced set of principles in time for the 25th General Assembly;

{3) Requesting the Sccretary General to prepare a further study
on various types of international machinery, particulatly a study on
machinery with extensive powers; and

{4) Declaring that states and persons, physical or juridical, are
bound to refrain from all activities of exploitation of the resources of
the deep seabeds, pending the establishment of an international
regime.!

The United States opposed the first of these resolutions because it believes
that treating all of the law-of-the-sea issues, including seabeds, at a single
Law of the Sea Conference would only increase the difficulty of making
progress on any of these issues. The United States cosponsored the second
resolution, because it e nsiders that the Scabeds Committee is the proper
international forum for performing the in-depth work necessary to move
forward on important scabeds issues. On the third resolution, the United
States took the view that a further study by the Secretary General would be
a wselul supplement to his earlier report. The U.S. representative stressed,
however, that the report should be balanced and not weighted in favor
of onc type of machinery as compared with other possibilitics. The United
States strenuously opposed the fourth resolution, which amounted to a
call for the prohibition of all further exploitation of the deep scabeds.
pointing out that such a freeze would be unwise and could spur initiatives
for national extensions of jurisdictions aver the seabeds. The United States
obtenved that the rescfution also ran contrary to the spirit of Resolution 2467
(XXIID), which had created the U.N. Scabeds Committee to promote
international cooperation in exploration and exploitation of the seabeds.

In developing its positior for discussing substantive issues in the U.N.
Seabeds Committee and in the General Assembly, the Gon 2tnment consulted
with Members of Congress and the public. In 1970, Maich and August
sessions of the UN. Seabeds Committee are scheduled.

i, ip——

' The texts of the UN. resolutions of 1969 are presented in app. D-).
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Broarfening Marine Sclence Activities of the U.N, Agencies

The United Nations and specialized agencies of the U.N. system have
continued to expand their activities in marine sciences on a worldwide basis,
with the substantial support and the participation of the United States. No
single international organization provides a complete overview of ocean
activitics. But over the past year, cooperation and coordination among the
various U.N. organizations involved in ocean affairs have improved signil-
icantly, The U.N. General Assembly has maintained continuing interest
in marine science activities and has encouraged close working relations
among agencies in the U.N. family. The extent of U.S. participation in
selocted intergovernmental organizations marine prograrms is listed in
table X11II-1. Figure XI1I-1 identifies U.N. bodies with major responsi-
bilities in the marine sciences.

The United Nations 24th General Assembly adopted three resolutions
cv icerning marine science.t A resolution on marine pollution requested a
review of the harmful, chemical, radioactive, and waste substances in the
ocean; a report on national and international efforts to prevent and control
marine pollution; and a survey of the views of member states on whether
international treaties on marine pollution ate desirable and feasible. A
resolution on marine coordination suggested that the Econemic and Social
Council's {(ECOSOC) committee for program and coordination might
examine the need for a comprehensive review of U.N. activities relating to
the oceans, including marine science activities. The General Assembly also
adopted a resolution expressing appreciation for the Intergovernmental
Oceanographic Commission’s {I0OC) Comprehensive Outline of the Scope
of the Long-Term and Expanded Program of Oceanic Exploration and

Figure X111-1—U.N. Bodies With Responsibliities in the Marine Sclences

' The texts of the UN. resolutions are presented in app D-1.
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Table XI111-1—U.S. Contributlons to Selected Intevrgovernmental
Organizations for Marine Programs

[In thousands of Gollars]

Fiscal year Fiscal year Fiscal year
1969 1970 1971
Food and Agriculture Organization: 1
Regular budget...................... 1,026 1,026 1, 058
U.N. devclopment program. . . ..., ... 3, 360 3, 800 4, 260
FAQ subtotal..................... 4, 386 4, 826 5,318
U.N. Educational, Scientific and Cultural
Organization: 2
Regular budget.. ... .............. .. 110 131 134
U.N. development program. .. ........ 77 114 114
UNESCO subtotal................. 187 245 245
International Maritime Consultative Organ-
ization:
Regularbudget...................... 103 11 121
U.N. development program. .......... 79 75 79
IMCOsubtotal .. .............. ... 182 190 200
International Hydrographic Bureau: Regular
budget......... ... 15 i6 16
Total . ... 4,770 5,277 5,779

i Fisheries Department
1 Oceanographlc activltla including Intergovernmental Oceanograpbic Commission.

Research. The resolution commended past cooperation among U.N. orga-
nizations in marine science and requested further cooperative efforts on the
part of member states and United Nations and other organizations in
implementing the program outlined by the IOC.

In 1969, ECOSOC considered several reports relating to marine science.
It approved and decided to publish as a U.N. publication “Mineral Re-
soutces of the Sea,” a completed and updated report on mineral resources
on and beyond the Continental Shelf. It also reviewed a report on “Marine
Science and Technology” which had been prepared in 1968 by the U.N.
Secretary General. The ECOSOC also considered the I0C’s report on the
Long-Term and Expanded Program of Oceanic Exploration and Research.

During the debate on the latter report, the cooperation which has devel-
oped in the U.N. family relating to the Expanded Program was emphasized,
and it was announcer that the U.N. was joining with UNESCO, the World
Meteorological Organization (WMO), the Intergovernrnental Maritime
Consultative Organization (IMCO) and the Food and Agriculturc Orga-
nization (FAO) in creating «n Intersecretariat Committee on Scientific
Programs Relating to Oceanography. ECOSOC also endorsed the role of
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IOC in connection with the scientific aspects of oceanography and decided
to request the U.N. Sccretary-General, in cooperation with the specialized
agencies, to report regularly to the Council on pregress in marine science,

During 1969 the IOC increased its activitics in cooperation with other
U.N, agenctes to fuliill its role as a focal point for plaiming and coordinat-
ing the Expanded Program. A Joint Working Party nominated by the
WMO, the Scientiiic Committee for Occanic Rescarch (SCOR) of the
International Council of Scientific Unions (ICSU) and the Advisory Coin-
mittee on Marine Resources Rescarcli (ACMRR) of the FAO met in 1969
and drafted a comprehensive scientific report entitled “Global Ocean Re-
scarch.” This report served as a base for IOC preparation in June and
approval in September of the Expanded Program outline. To equip itself
better to handle its expanded narine science activities and responsibilities,
the IOC adopted revised statutes and recommended increases in its level of
support. It also decided to accept an appropriate WMO scientific advisory
body as an advisory body to the IOC and to establish a group of scientific
experts to assist in developing and implementing the Expanded Program.

The IOC also discussed and adopted resolutions concerning other ocean
surveys and programs already underway or in planuning by—

(1) Adopting a General Plan and Implementation Program of the
Integrated Global Ocecan Station System (IGOSS)? for phase I, and
calling for continued U.N. agency support and cooperation for
1GOSS;

(2) Endorsing a reccommendation by the International Coordination
Group for the Cooperative Study of the Kuroshio and Adjacent Re-
gions that a South China Sea Survey be carried out;

(3) Accepting reports of the Coordination Group for the Coopera-
tive Investigation of the Caribbean and Adjacent Regions (CICAR);

(4) Calling for further work by its International Coordination
Group for the Southern Ocean and of the Joint Coordination Group
on cooperative Systematic Studics in the North Atlantic; and

(5) Adopting in principle the proposed Cooperative Investigations
on the Northern Part of the Fastern Central Atlantic (CINECA) to
be implemented in cooperation with the International Council for the
Exploration of the Seas (ICES) and FAO.

The IOC continucd its cfforts to promote fundamental scientific research
in the occans by reducing impediments to occanographic rescarch. In par-
ticular it sought to reduce restraints imposed by coastal states on oceano-
graphic research off their shores stemming largely from concern about
potential development of occan or continental shell resources. The 10C
Working Group on Legal Questions Related to Scientific Investigation of
the Ocean prepared a draft resolution designed to assist scientists in obtain-
ing rescarch vessel clearances for scientific rescarch. After discussion and
modification the resolution was adopted by the I0C in 1969. Also the IOC
continued preparatory work on 2 convention which swould regularize the

*TIGOSS is contemplated as a worldwide system for observing the marine environ-
ment, communicatiag and processing the data, and disseminating the products in
‘real time' for usc by marine intcrests. IGOSS wou!d be closely related to and coor-
dinated with the World Weather Watch programs.
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In September 1969, the Intergovernmental Oceanographic Commission adopted the
first phase plan and implementation program for the Integrated Global Ocean Station
Systems (IGOSS) prepared by the second joint meeting, seen here, of the I0C
Working Committee for IGOSS cnd the WA{O Executive Committee Panel on Mete-
orological Aspectsof Ocean Afairs.

leg 1) status of ocean data acquisition systems (ODAS), or instrumented
rescarch buoys.

In the field of marine metcorology the WMO Executive Committee Panel
on the Meteorological Aspects of Ocean Affairs met in 1969, convened with
the IOC Working Group on IGOSS, and reported to the WMO Executive
Committee. The WMO gave particular attention to the integration of the
IGOSS program with the World Weather Watch.

In the field of marine pollution, a Joint IMCO, FAO, UNESCO, WMO
Group of Experts on the Scientific Aspects of Marine Pollution (GESAMP)
was established in 1969 to advise the sponsoring organizations and the IOC
on the scientific and technical aspects of marine pollution problems. This
group plans to develop and propose joint programs of action in marine
pollution. GESAMP may also provide, on request, specialized advice to
governments in cases of incidents involyving marine pollution.

The Intergovernmental Maritime Consultative Organization (IMCO)
met in 1969 and adopted a number of amend.inents to the 1960 Convention
on Safety of Life at Sea pertaining ‘o safety equipment aboard ships. IMCO
also adopted a nuniber of aniendments to the Convention on Prevention
of Pollution of the Sea by Qil of 1954. The IMCO Assemnbly called for con-
vening an in-ernational conference in 1973 on Marine Pollution and an
international conference on revision of the Rules for Prevention of Collision
at Sea in 1972. Under the auspices of IMCO the International Legal Con-
ference adopted two conventions in November dealing with the legal prob-

189



O

ERIC

Aruitoxt provided by Eic:

lems of marine pollution by oil. One convention deals with the right of a
coastal State to take action on the high scas against a vessel that is polluting
or in danger of polluting by oil; the other convention deals with liability of
tanker owners for pollution damage by oil to a coastal State or coastal
victims.

The Food and Agriculture Organization (FAQ) supports a broad range
of fishery projects in developing countries, far exceeding the scope of similar
projects supported through bilateral and other multilateral channels. The
extent of the U.S. contribution to these FAO projects is indicated in table
XIII-1.

The U.N. Economic Commission for Asia and the Far East (ECAFE)
continued its investigations of the Continental Shelves of four East Asian
nations, including surveys carried out with the assistance of U.S. Navy
ships and aircraft as part of the Navy’s worldwide survey pregram.
In addition, initial steps were taken to establish a separate coordinating
committee for offshore prospecting in areas bordering the Indian Ocean.

Improving International Fisherles Arrangements

The basic international fisheries policy of the United States is to encourage
expanded and more rational use of the living resources of the sea for the
benefit of mankind. To this end, the United States seeks to insure the basic
freedoms ¢f the seas, including the freedom ¢! fishing, subject to the limita-
tions of sound conservation principles and the need to protect and harmonize
the particular interests of nations and of competing groups of fishermen. The
United States has strengthened its commitment to the use of tested mech-
anisms. of international cooperation in fisheries, such as the international
fisheries commissions and multilateral and bilateral agreements, for con-
serving resources and avoiding conflict among fishermen of different nations.

The United States actively participates in nine international fisheries
commissions as listed in table XIII-2. These commissions carry out or
coordinate research on the biology and eco'ogy of fishery stocks which yield
an aggregate anual harvest to the U.S. industry valued at about $300 mil-
lion at the fishermen's level. In keeping with its cominitment to finding
cooperative solutions to international fishery problems, the United States
has joined in bilateral fishery agreements with a number of countries and
is engaged in negotiating additional agreements. Among the significant
developments in 1969 within the commissions and bilateral arrangements to
which it is a party, the United States—

(1) Renewed agreements with Japan and signed new agreements
with the US.S.R. concerning fishing activities, fishing gear conflicts
in the northeastern Pacific, and king crab fishing and cooperative
fishery research in the Bering Sea;

(2) Signed an agreement with Poland on conserving fish stocks and
protecting the interests of U.S. commercial and sport fishermen off the
Middle Atlantic coast;

(3) Agroed to new arrangements with the U.S.S.R. covering fisheries
of the Middle Atlantic region, including cooperative fisheries research
projects;
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Tahle X111-2—U,S, Contriyutions to internatione] Fisherles Commissions

Coutributions Approzimate
Percent value of
Internation 1 fishery commlssfons supported President’s  U.S, 1968
by U.S. Fiscal year Fiscal year hudget catch at
1969 1470 fiscal ¥ear  flsherinen's
1971 level
International Pacific Halibut Percent Thousands Thousands  Thousands  Millions

Commission. . ............... 50 $206 $214 $260 $4
International Pacific Salmon

Commission. . ........... . 20 377 386 406 Q2
Inter-Amecrican Tropical Tuna

Commission. . ............... 96 416 427 492 48
International Commission for

the Northwest Atlantic

Fisheries. ... oovvvreenenn .. 7 6 7 7 137
International Whaling Com-

MUSSION . o vt e v 6 1 1 i 1
Great Lakes Fishery Commission. 68 1,029 1,319 1, 352 6
International North Pacific

Fisheries Commission. ... .. ... 33 23 23 23 96
North Pacific Fur Seal Com-

mission. . ......oiiii 25 5 4 4 4
International Cotamission for

the Conservation of Atlantic

Tunal,........ ... 13 ... . 10 10 3

Total . ..... ... ... 2, 063 2, 391 2, 355 301

1 Includes small amount for travel expenses of U.S, Coinmissioners and their advisers.

(4) Joined in the entry into force of the International Convention
for the Conservation of Atlantic Tunas and participated in the first
meeting of the Commission established by the Convention;

(5) Participated in formulating proposals by the International Com-
mission for the Northeast Atlantic Fisheries for measures to conserve
the North Atlantic salmon and the endangered haddock and hake stocks
of the northwestern Atlantic; _

(6) Joined in recommending a substantial increase, for the second
consecutive year, in the catch quota for Eastern Pacific yellow-fin tuna;

(7) Shared in improving arrangements for effective conservation of
North Pacific whales and lowering the catch quota for Antarctic
whales to a more rational level;

(8) Participated in cxtending the North Pacific Fur Seal Conven-
tion for an additional 6 years;

(9) Initiated negotiations with the Government of the Bahama
Islands for U.S. spiny lobster fishermen to continue their traditional
fishing and cooperation in conservation of the resource;

{10) Ratified the Convention on Conduct of Fishing Operations in
the North Atlantic, providing for good order on the fishing grounds
under international enforcement and for reduction of pollution by
fishing wvessels;
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{11) Contributed to intensified measures to cradicate the predatory
sea lamprey in Lake Huron;

(12) Joined with other nations in two Protocols to the International
Convention for the Northwest Atlantic Fisheries which entered into
force, providing for international enforcement and more expeditious
implementation of conservation regulations; and

(13) Tnitiated discussions with Chile, Ecuador, and Peru to seck an
agreement to resolve the longstanding problem of seizures of U.S. fish-
ing vessels by those countries and to promote cooperation among the
four nations in fisheries research, development, and conservation.

Fostering Multilateral, Regional, and Bilateral Cooperation

Marine science and technology offer numerous opportunities for inter-
national cooperation which can strengthen scientific and economic growth
and promote mu'tilateral, regional and bilateral cooperation. The United
States is fostering such cooperation through its marine science program,
through various multilateral and regional programs and through activities
of the U.N. family of organizations. International cooperative programs con-
cerning the Great Lakes are discussed in chapter III.

Federal agencies support several hundred projects involving bilateral
ceoperation and a wide range of multilateral activities ranging from accom-
modating foreign oceanographers on U.S. research ships and in U.S. labora-
tories to U.S. participation in the Pacific tsunami waming systera, broad
exchange of weather information, conduct of the International Ice Patrol,
and collection and distribution of hydrographiz data and charts. The
Council's Exer  2e Secretary visited Brazil, Venezuela, Mexico, Canada
and France d°  1g 1969 to discuss U.S. Government marine science plans
and prog,:ams.

The United States has bilateral science arrangements with France and
Japan. Cooperation with the French in marine sciences was initiated in
1969 through an informal joint program coordinated by the Marine Sciences
Council and the French National Center for the Exploitation of the Oceans
(CNEXO). Within this framework five areas of mutual interest were
developed in technology of deep diving, buoy technology, ocecan pollution,
research personnel training and fish protein concentrate. Contacts between
the responsible U.S. agencies and French specialists were established, pro-
gram and priority information exchanged, and an attempt to identify specific
collaborative projects initiated. The Council’s Exccutive Secretary held dis-
cussions with CNEXO’s Secretary General which resulted in steps to expand
the cooperative program.

The United States-Japanese Cooperative Program in Natural Resources
Deveclopment established in 1964, has been expanded to include marine
sciences. During 1969 marine science panels were designated and panel and
committee membership selection initiated.

Among other 1969 highlights in international cooperative efforts:
1. Foreign scientists—Auctralian, Brazilian, British, French, Italian, New
Zealand, Swiss, and Soviet—participated in the drilling and coring opera-
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tions of the deep-drilling ship Glomar Challenger, administered by the
National Science Foundation.

2. ‘The United States participated in the trade exhibit, Oceanology Inter-
national '69 in Brighton, Fngland.

3. United States (ESSA), German and British scientists and ships joined
in the successful Atlantic Tradewind Experiment (ATEX) to investigate air
and sea interaction in the equatorial Atlantic.

4. Scientists from scveral nations participated in the field phasc of the
major air and sea interaction program of Barbados Oceanographic and
Metcorological Experiment (BOMEX), led by ESSA.

5. The National Oceanographic Data Center (NODC) continued a use-
ful exchange of data with the World Data Center system and foreign data
centers 2nd international organizations. Over 75 percent of occanographic
stations held by NODC yielding classical physical-chemical data come from
foreign sources.

6. The Navy's harbor survey assistance program {HHARSAP) for collect-
ing charting data and training nationals in conducting hydrographic surveys
and producing charts completed surveys of ports in Costa Rica, the Domini-
can Republic, Nicaragua, and El Salvador and continued work in Honduras
and Costa Rica; and

7. The Bureau of Commercial Fisheries, the Scripps Institution of Occan-
ography and the Soviet Far Eastern Seas Fishery Institute cooperatively
surveyed Pacific hake populations off the U.S. west coast.

In 1969, the North Atlantic Tieaty Organization (NATO) pursued
several marine science objectives. In addition to the continued activities of
the NATO Science Committee’s Ad Hoc Study Group on Oceanography,
tiie NATO Ministers in their December meeting in Brussels acknowledged
the work in progress on arms control of the scabed and the role the
Alliance might play in dealing with common envirenmental problems of
modern societies. They cited the possibility of further coeperation with
Warsaw Pact governments in oceanography, which could be pursued bilat-
erally, multilaterally or in the framework of existing international bodics.

Future Opportunities

International cooperation in the oceans has existed for many years. But
the pace and scope of cooperative international activities is increasing. In
the years ahead present initiatives will be implemented and new oppor-
tunities sought.

Seabed arms control measures will have to be completed; multilateral
development of legal arrangements to prevent conflicts in the occan and on
the seabed must continue; the International Decade of Ocean Exploration
must be carried out as a major oceanic exploration and rescarch cooperative
program; efforts to provide the bencfits of new marine technology for
developing nations must be increased; and closer ties between nations in
marine science collaboration will have to be forged. The opportunities for
international cooperation in the oceans have never been better; the needs
for such cooperation have never been greater.
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Chapter XIV

INTERNATIONAL DECADE OF OCEAN
EXPLORATION

In 1969, the United States formally announced its initial plans for
participation in the International Decade of Ocean Exploration, culminat-
ing 2 years of intensive planning in national and international forums; and
the international community moved ahead in outlining and shaping the
multinational framework for planning and coordination.

The United States had proposed the International Decade in March 1967
as a program of intensificd international collaboration to plan, develop, and
carry out research to increase understanding of the ocean and its mineral
and living resources. Later in the year the United Nations General Assembly
welcomed the proposal as an important element of a United Nations Long
Term and Expanded Program of Oceanic Exploration and Research.

The Decade “concept anticipates sustained international planning and
coordination to identify the most promising geographic areas and lines of
scientific and engineering inquiry, set prioritics, and agree on the sharing
and distribution of effort. It is oriented toward learning more about the
ocean environment, and places new einphasis on standardized data collection
and dissemination techniques, expanded involvement of a large number ot
nations, and stronger coordination among the many international bodies
concerned with the sea.

On October 19 the Vice President announced the initial U.S. Decade
plans, as one of the arcas of the President’s five-point marine science pro-
gram, stating that the Urited States would propose international emphasis
on goals to—

(1) Preserve the ocean environment by accelerating scientific obser-
vations of the natural state of the ocean and its interactions with the
coastal margin—to provide a basis for (a} assessing and predicting
man-induced and natural modifications of the character of the oceans;
(b) identifying damaging or irreversible effects of waste disposal at
sea; and (¢) comprechending the interaction of various levels of marine
life to permit steps to prevent depletion or extinction of valuable
species as a result of man’s activities;

(2) Improve cnvirommental forecasting to help reduce hazards
to life and property and permit more efficient use of marine resources—~
by impreving physical and maihematical nodels of the ocean and

195
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atmosphere which will provide the basis for increased accuracy, timeli-
ness, and geographic precison of environmental forccasts;

(3) Expand scabed assessinent activities to permit better manage-
ment—domestically and internationally—of marine mineral explora-
tion and exploitation by acquiring needed knowledge of scabed
topography, stracture, physical and dynamic properties, and resource
potential, and to assist industry in planning more detailed investigations;

(4) Develop an ocean monitoring system to facilitate prediction of
occanographic and atnmiospheric conditions—through design and deploy-
ment of oceanographic data buoys and other remote sensing platfonus;

(5) Improve worldwide data exchange through modernizing and
standardizing national and international marire data collection, proc-
essing, and distribution ; and

(6) Accelerate Decade planning to increase opportunities for inter-
national sharing of responsibilitics and costs for ocean exploration, and
to assuie better use of limited exploration capabilities,

These U.S. proposals are compatible with the outline of the program
developed by the Tntergovernimental Occanographic Commission and dis-
cussed in the preceding chapter. The Naticral Science Foundation has been
assigned initial, lead agency responsibility for the planning and coordination
of the U.S. coatribution to the Decade. Federal funding of $15 million is
being requested for Decade programs in the fiscal year 197{ budget. In
addition many ongoing federally funded ocean exploration and rescarch
activities are related to the Decade. The extent and nature of future U.S,
contributions will depend on the participation of other nations in the T}ecade
program,

Evolution of U.S. Plans for the Decade

In the United States, planning for the Decade began in 1968. The Marine
Sciences Council was then assigned responsibility for coordinating the
Decade program on a Government-wide basis. The proposal was elaborated
in the Council’s report “International Decade of Ocean Exploration” in
May 1968.

In July 1968, the Council contract=d for the National Academy of Sciences
and the National Academy of Engincering to prepare recommendations
concerning the scientific and engineering aspects of the Decade. More than
50 of the Nation’s foremost ocean scientists and engineers participated in
this study, “An Oceanic Quest,” which was released in May 1969. The
Council supported a study by the Gulf Universities Research Corporation
{GURC), “Gulf of Mexico: Model for the Decade,” and a number of pro-
posals were prepared by scientific groups in the United States and abroad.
In its report, “Our Nation and the Sea,” the Coinmission on Marine Science,
Engineering and Resources strongly endorsed the concept of an International
Decade of Ocean Exploration,

* A report, in detail on initial U.S, planning for the Decade was presented in ch. 1X
of the Council’s third annual report, “Marine Science Affairs—A Year of Broadened
Participation,” January 1969,
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I the Congress, House Concurrent Resolution 7 and Senate Concune
Resolution 23 were intioduced in 1969 setting for.h objectives and expect
tions of the Decade.?

At its meeting on May 23, 1969, the Marine Sciences Council received
report on the Decade from a sprcial Council task force and directed U
accelerated governmental planning be undertaken to define specific Dec.:
programs that would deserve highest priority during fiscal years 1971/

In response to the Council's request for explicit program recommens’
tions, an Interagency Decade Planning Group was formed and staffed
the Council Secretariat. The group developed preliminary Decade plan::
methodology; evaluated 150 Decade-refated proposals including proposal-
the acadeinies, GURC, inteinational scientific bodies, Federal agen
Council staff, and individual U.S. scieatists and engineers; identificd ..
base of ongoing federally funded Decade-related activities; defined goals
and objectives; and recommended gencral goals with priority prog:
elements consisten. with the objectives of the IOC proposed outline.
progran recominendations were formally reviewed by the Council's €
mittee for Policy Review in Septemiber, and the adininistration annow
plats to proceed with the Decade in October.

International Preparation for the Decade

‘The international commitment to an International Decade of O
Exploration was realized in U.N. General Assembly Resolution 24t
{XXI1), propesed by the United States and adepted on Decembes
1968. General Asseinbly Resolution 2414 (XXI11) also endoned the
cept of a long-term and cxpanded prograin of ocranographic rese
including the Decade. The intergovemmental planning phase of
Expandcd Program and Decade began in June 1969 when a 17-na:
Working Group of the IOC prepared a draft compreliensive outline of tie
scope of the UN.'s long-terin program of oceanic research, in accordance
with the U.N. resotution identifying the 1OC as a fc-al point for planning,
The Working Group proposed that the Decade wonld be the acceleration
phase of the long-term program. The U.N. Scabeds Committee favorably
considered the comprehensive outline in August, and in September it was
formally approved by the IOC. It was considered favorably by FCOSOC
and the Twenty-fourth Session of the U.N. General Asembly in the fall.

I 1970, the IOC will scek to adopt internationally agreed objectives for
the progran and begin to seck intermational agreements on specific pro-
gram clements that will contribute to achieving these objectives. Initially,
proposals will be considerad by the 1OC Group of Experts on Long-Term
Scientific Policy and Planning, established by the 100 at its inceting in
Panis in January 1970 to develop the intemational wope and content of thr
Expanded Program.

Three developments have heightened international interest in occan ox-
ploration and rescarch.

t The reselutions ate included in app. B 4.
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1. The world’s growing populatien, together with intensified industrial-
ization and urban concentration, has sharply increased the demand for
food, encrgy, and mincrals, enlarged worldwide occan-borne resources dis-
tribution nctworks, and increased the quantity of waste products deposited
in the ocean, thus threatening the environment, especially of inshore areas.

2. New marine technology is making possible increased operations in
the sea, once inaccessible because of the ocean’s hostile environment, thus
opening possibilities for greater use of occan resources.

3. NMore than 100 independent nations face the sea, and many hope
that new devclopments in occan technology witl enable them to obtain
greater benefits from ocean resources. This heightened international interest
has increased the possibility of overlapping interests between nations and
depletion of marine resources, and has spurred consideration of seaward
extensions of national jurisdiction.®

Penefits of the Decade

The knowledge which will evolve during the Decade will assist nations
individually to plan occan related investments and collectively to develop
arrangeinents {or managing occan resources, to establish baselines as a step
toward preserving the quality of the occanic environment, and to improve
forecasting of occan and weather conditions. Because of the global character
of the occans and the scope of the work to be done, international cost
sharing by cooperative exploration and data exchange can benefit all
participating nations.

The enhanced occan uses and resource potential can provide benefits to
developing nations. Unused fishery resources and fuel mineral deposits
exist off the coasts of a number of developing countries. Many are dependent
upon matitime transportation to link coastal cominunitics and provide the
basis for foreign trade. The Expanded Program will give special emphasis
to broadcning the opportunitics for developing nations ta participate in the
use of the oceans and its resources through encouraging them, for example,
to map sclected arcas of the Continental Shelves, survey coastal fishery
resources, and obtain training and cxperience in marine scicnhces and
engineering.

With regard to accan resources, the ultimate development of worldwide
petroleum and solid inincral potential to beneht all nations depends in large
measurce on the extent of seabed exploration, and on the soundness of na-
tional and international resource tnanagement policies which should be
based on knowledge of the character of the resources. Offshore petroleum
and gas in 1985 is cexpected to meet 30 percent of the world's total energy
demand.

The occans contain large unused fishery resources and fisherics offer an
opportunity to assist in closing the protein gap with many latent fisherics
lying within casy access of nations plagued by serious protein deficiencics.

'Ch. XHI discusses 8 number of developments in 1961 which reflect the Erowing
international interest and octivity.
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The pooling of knowledge about these resources by interested nations during
the Decade could contribute significantly to development and management
of world fisheries resources.

More accurate, timely, and long-range forecasts of climate and weather
conditions, stoyms, waves, ice, tidal waves, coastal surf and currents, storm
surges, floods, and ocean temperatures will benefit expanding commercial
and recreational marine activities; reduce the destruction of life and
property in the coastal zone and at sea; and enhance industry, agriculture,
water management, and other land activities dependent on a better under-
standing of the interactions between the oceans and the atmosphere.
Recurring hurricane devastation in the southeast and gulf coasts of United
States has underscored the importance of accurate and timely environmental
forecasts.

The oceans also serve as a unioue scientific laboratory. Effective explora-
tion of the oceans is best achieved through balanced research and surveys—
between programs to solve specific scientific problems and pregrams for
systematic collection of data on a geographical base. Such patterns of
accelerated ocean investigation will result in advancemcnt of science on a
broad front as we expand our knowledge of the geology and geophysics of
the ocean basins, I' » interaction of living organisms, and the ccology of the
marnine environment. This knowledge can be usefully applied in all nations’
evolving oceanic activities.

The Decade does not contemplate exploration of every square mile of the
world's ocean nor investigation of every conreivable ocean phenomenon.
But it emphasies that, collectively, the nations of the world can identify the
most promising geographical areas and lines of scientific inquiry, and by
carefu. ‘lection focus emphasis on inquiries of greatest promise. The imple-
mentation of this major international undertaking in 1970 marks a signifi-
cant step forward in international cuoperative use of the world ocean.
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APPENDIX A--FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971

Appendix A-1—Federal Marine Science Program ¢ by Department and
Independent Agency

lin miltions of dollars)

Estimated  Estimated  President's
FY 1%) FY 1470 birdget
FY 1071

Depattmentof Defense e .o ivin i ene s 59,7 263. 8 239.7
Departinent of the Intciior ¢. . ....oovveiiinnL s 8u. 8 8.5 95.0
National Science Foundation............c.ouvna.. 4.9 40.7 63.0
Depactinent of Commerce....covoviiiiii i, 38.1 49.2 58.9
Departnient of Transportation ..........oven.n. 19.8 3.3 ©42.6
Atomic Energy Commission. ....... ... .. ..., 10.6 10.0 9.7
Department of Health, Education, and Welfare. . .. 7.3 7.0 Q.0
Departmentof State..............ooiviiiin. 6.9 1.7 8.4
Agency for International Development............ 1.5 2.6 2.6
Smithsonian Instiwtion.. .. ..................... i.3 1.9 2.4
Natioral Acronautics and Space Administration. . . . 1.9 1.8 1.8

Total.......... e 463. 4 514.5 533. 1

o Many ;»mrnms of the Departments of Defonte. Commerce. Inlctior. and Transpotlation. and other
agenciet closely related to marine &edenees, are not inctuded,

¥ Totals include for the first time ARPA's Advanced Sarface PMatforins 1'roprany (31.9, 850, a0 2.3
millfon fer the respeclive years).

» Fxcludes developmoent of the Navy's Surface Effects Ships Program ($3.3, $7.9, and $M niliten in the
respective ?'ears). .

# Teals nclude for the first time marine toseatch suppotted by the OMce of Water Resources Resesich
(305, 805, snd $1.Umilton fcr the tesportive years),

v Dorsb“ mno! include now 50 million noplacement kocbreaker which will have occanopraphle rescarch
tapabilitier,

Note: The totals for fisealycars 1950 and 1971 diffec £lehty from thote paliliched al the time the 1tesi-
dent's Balzet wattelraza] in Feorgary dae treaheegaent Department of the Navw {alcraal re-sliocs-
vons which affected the Navy's bulgct for desdgnated matine sclence efforts,
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued

Appendix A-2—Federal Marine Science Program = hy Major
Purpose—Summary and Detail by Subpurpose and Agency

Summary

{In millions of doliars]

Estimated  Estimated  President's
FY 1%9 FY 1370 budget
FY 1471
1. International Cooperation and Collaboration. .. 8.4 10. 3 11.0
2. Nationa! Sccuwiity. ... i 122.2 129. 1 116. 1
3. Fishery Development and Seafood Technology. . 45.3 52.2 45.6
4. Transportation. ... .........oviiiniiiiennn [6. 7 29.6 40.9
5. Development of the Coastal Zone............. 32.1 0.7 45.7
6. Mealth. .. ..o e 6.0 5.9 8.2
7. Non-Living Resources..........oovvvivinian. 8.0 9.2 9.2
8. Occanographic Rescarch d.......... ... ... 78. 4 82.5 108. 2
9. Education.. ....... .. i 6.7 8.4 8.2
10. Environmental Obscrvation and Prediction. ... 33.7 31.7 32.8
I1. Occan Exploration, Mapping, Charting and
L7 1 79.7 89. 4 74.7
12. General Purpose Ocean Enginceting ... ..., 19.1 22.8 29.5
'3 National DataCenters.........ooviiiin..s 2.2 2.7 3.0
Total. .o e e 463. 4 514.5 533.1

* Many programs of the Departments of Diefense, Commerer, Interior and Trangportation and other
agencies closely related to marine scicnce are not {ncluded. Programs suppocted by ARPA on advanced
:&'?“trl]i."om! and by Interiot’s Office of Water Resources Kesearch on marine research are {ncluded for

irst Lime.

? Research beneficial to mote than one of Lhe othet majot purpose categoties.

Note: The totals for fiscs! years 1970 and 1971 differ slightly from those puhlished at the time the
President’s Budget was reteatad In 1 hraary due to tubsejuent Depattment of the Nasy internal re-
allocations which affected the Naxy's budgct for designsted marine science efforts.

Detall by Sudpurposs and Agency
{n miltone of dotlars]

Fatimated  Estimated  Pretident's
FY 1%

FY 1970 rb\udlge::
1. International Cooperation and Collaboration. . . 8.4 10. 3 11.0
(a) State Depattment................... (6.9) (7.7) (8.4)
(1) Contributions to international
otganizations fof matine
,ience program activities. . 4.8 53 5.8
(2) Int "national fisherics com-
missions (U.S. share).. ... . 2.1 2.4 2.6
(b) Agency for International Develop-
TNt o teeen s inimeaeeenenes (L.5) (2.6) (2.6)
(1) Marine food resources for
develeping nations. ....... 1.5 2.6 2.6




APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,

FISCAL YEARS 1969, 1970, AND 1971—Continued
Appendix A-2—Continued
Detall by Subpurpose and Agency—Continued

(Ia mlllions of dotlars]

Estimated  Estimated President's

budgel
Y 197,

2. National Security........ oo it iiiaiain.

116. 1

(a) Department of Defense @.............
(1) Problem oriented surveys for
defense systems. . .........

(2) Mazine science and technol-
ogy in support of specific
defense systems. .. ........

(3) Undersea scarch, rescue, re-
covery, and man-in-the-sea.

{4) Navy Instrumentation Center.
(3) Capital investment for ship
CONStruCtion. .. o.uvuunen..

(6) Marine science in support of
“safcguards” for the Lim-

ited Nuclear Test Ban
‘Treaty of 1963............

{?) Advanced Surface Platforms .,

[
e

(=2
o of
O~

(116.1)
18.9

39.8

36.0
1.8

7.3

0
12.3

3. Fishery Development and Sea Food Technology .

45.6

(a) Department of the Interior...........
(1) Fishery rcsources assessment,
development and manage-

MENt. oot it

(2) Technical and cconomic as-
sistance to the commercial

fishing industry. .. ........

(3) Fish proteia concentrate.. ... .

(45.6)

32.8

99
2.9

4. Transportation.......ooiiiviiiiiiinneian,

40.9

(a) Departraent of Conmerce e, . .......
{1) Maritime fzience and tech-

DOIOBY . et iineriannnnn

(2) Shipping ccononics and re-
quircments. ..............

(3) Advanced sl.'n engineering
and developraent........ .

(4} Improvenients in ship opera-
tions and shippin~ syst ms..

(b) Depattnxent of Defense. ... ... ...
(1) Channel and harboe dev lop-
ment. . ool
(¢) Departiment of Transportation. .. .. ...
(1) Scarch and rescue...........
(2) Aids to navigation...........
(3) Merchant marine safety. . . . ..

(4) Occanography, mctcot slogy,

and polar operations ... .
{5) Marine law cnfotcement. .. ..

ND DN
DIAIN O~
g

N

(23.2)

See footnotes at end of table.
O
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1963, 1970, AND 1971—Continued
Appendix A-2—Continued

Detalls by Subpurpose and Agency—Continued
[tn milions of dollars)

Estimated  Estimoted [resident’s
FY 1969 FY 1970 budget

FY i1
5. Development and Conservation of the Coastal
ZONC. ..o 321 40.7 45.8
(a) Shore stabilization and protection. . ... (1.5) (1.5) (2. 1)

(1) Department of Defense:

a. Beach erosion control

and hurricane storm
surge protection. . .. 1.
(b) Marine pollution management........ (Il
(1) Dcpartment of Defense....... ((2

a. Pollntion and flushing

of bays, estuaries

5 1.5 2.1
9)  (19.8)  (19.8)
2)) ((1.6)) ((2.2))

and the Great Lakcs. 2.2 1.€ 2.2
(2) Department of the Interior. .. ((9.7)) ((18.2)) «({17.6))
a. Water quality en-
hancement......... 9.7 18.2 1.6
(¢} Recreation and conservation....... ... (18.7) {19.4) (23.9)
(1) Department of Defense. ... .. ({1.5)) ((1.4)) ((2.0))

a. Recreation  beaches

and  small craft

harbors............ 1.5 1.4 2.0

(2) Depactment of the Interior. .. ((17.1)) ((17.8)) ((21.3))

a. Planning for acquisi-

tion of marine based

recreational areas. .. 0.1 0.1 01
b. Development of ina-

tine areas fof recre-

ation......... ..... 7.6 8.0 10. 4
¢. Conscrvation of ma-

rine locales, game.

fish ard wildlife. . .. 9.4 9.7 10, 8
(3) Dcpartmentof Transportation.  ((0.1))  ((0.2)) ((0.6))
a. Scarch and rescue. ... 0.1 0.2 0.6
6. Health. ... . i i iiiienenaenns 6.0 5.9 8.2
(a) Department of Health, Education, and
Welfare. ..ottt i i (6.0) (5.9) (8.2)
(1) Nutritional and health aspects
of marinefoode. . ......... 2.5 2.5 16
(2) Marine bacterial toxins and
pharmaceuticals. ........ .. 1.2 1.2 2.1
(3) Use of marine life in biomed-
ical research. ... ... .. .. 2.2 2.1 2.4
(4) Health problems related to
marine pollution. . ........ 0.1 ol 0.1

Ree foelnotes at end of tadle.
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Corntinued
Appendix A-2—Continued
Detall by Subpurpose anc' Agency—Continued

[1n milliens of dollars)

Estimated Estimated President's
FY 1969 Y 197

970 budgel
FY 1011
7. Non-Living Resources...... e 8.0 9.2 9.2
(a) Department of the Interior. .......... (8.0) (9.2) (9.2)
(1) Geologic investigations and re-
sources appraisal. ......... 2.9 3.3 3.3
(2) Mining -esearch............. L5 0.9 0.9
(3) Marinc source and interrela-
tionships for supply of fresh
WAl . e . 2.5 32 2.8
(4) Leasing and inanagement of
mineral resources.......... 1.1 1.8 2.2
8. Oceanographic Research.................... 78. 4 82.5 108, 2
(a) Department of Defense. .. ........... 34.3 33.2 35.
(b) Department of Commerce............ 3.0 3.1 3.9
(¢) National Science Foundation......... 31.1 35. 1 757.1
(d) Department of Transportation...,.... 2.3 3.1 2.9
(¢) Snithsonian Institutione.. . .......... 1.6 1.6 1.9
(f) Atomic Energy Commission.......... 5.6 55 5.8
(g) Department of the Interior A.......... 0.5 0.9 1.1
9 Education.. oo viiiiiiiit i 6.7 8.4 8.2
(a) Department of Defense. . ............ 1.7 1.8 16
(b) Department of Commerce............ 0.1 0.1 0.1
(¢} National Science Foundation. ........ 3.5 5.2 55
(d) Depactineins of Health, Education, and
Welfare. .. ..o 1.3 1 0.8
{e) Dcpartment of Transportation........ 0.1 0.2 0.2
10. Environmental Observation and Prediction. . . . 33.7 31.7 32.8
(a) Department of Defense. oo oovvnnnnn. 12. 1 1.6 1.5
(b) Dcpartment of Commerce, ... ... 7.0 6.7 .7
(c) Atomic Energy Commission.......... .4 1.0 0.8
(d} Department of Transpottation. . ... ... 1i. 7 11.0 1.4
(¢) National Aeronauiics and Space Ad-
MINIStEAtON . ..o ievse e ennesenns 1.5 1.4 1.4
11. Ocean Exploration, Mapping, Charting, and
SeOdey. it e 19.7 89.4 4.7
{a) Department of Defense. ... .......... 60.7 66.7 50.7
(b) Department of Commerce............ 18.5 223 23.6
{c) National Acronautics and Space Ad-
Minration. .....vveiuneeeneaann. 0.4 0.4 0.4
See footrotes at end of tadle,
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued
Appendix A-2.—Continued

Details by Subpurpose and Agency—Continued
(tn millions of dollars)

Estimated  Estimated  President's
FY 1969 FY 19i0 ’pudgel

Y 1971
12. General Purpose Ocean Engineering.......... 19.1 2.8 29.5
(a) Department of Defense:
(1) Deep occan technology. ... .. 14. 8 13.0 129
(b) Atomic Energy Commission:
(1) Nuclear power.............. 3.6 3.5 3.1
(c} Department of Transportation:
(1) Data buoy systems........... 0.7 6.3 13.5
13. National Data Centers. . ....... oot 2.2 27 3.9
{a) National Occanographic Data Center. 1.6 2.1 2.1
(b) Smithsonian Oceanographic Sorting
[ 07T T P 0.3 0.3 0.5
(c) Great Lakes Data Center............ 0.2 0.2 0.3
(d) National Weather Records Center... .. 0.1 0.1 0.1

o ANl Department of Delense funds primarily relate 1o Ntz qsl kecurity although they may ap;sr in
cateporics which are related to other national goals,

¥ Included [n the marine scknouA;xrogmn for the first time. Funda support esplorstory development by
n‘:e"Adnnotd Research Projects Agency of a surface effect: vehlcle for the Arctle and s large flosting

stform,
P ¢ The scope of 1he program 1s the same as Iact Fear, bt the yeporting subcat are renamed.

4 Does not include $39 mitiion replacement Coast usrd feebreaker which w111 have ocesnographle capa-

itles,

¢ Includes §1 million for FWIPCA in support of Pilot Lake Restorstion m«l.

1 Inctudes $15 million to support initial programs of the Internstional Iiecade of Ocesn Exploration and
lu,‘lhlor marine-trlated Arctic environmental research, §n sccordance with NSF Jead-agency responsibllilies
n these areas,

;dA‘pp(ropriakeg)Etm Foreign Currency Funds nol incduded henin are alro Vsed 10 support marine
seiehce (app. A-7).

¥ New n‘u.:lu.-ion in marine sclentes grngnm. Funds obligated by the Office of Water Resourees Research
or constal zone and estuarine reseazch.

Appendix A-3-—Fedeal Marine Science Program by Funcetion—Summary
snd Detall by Agency

Summary
{n miilions of dollars)

Extimsted  Estimaled  Pretident's

FY 1509 FY 1990 budget

FY 17l

Research and Development.....oooiiviiinane... 265.7 299. 5 332 4

(a) Research (basic and applied)............ 131.7 155.5 182.8
(Ship operating coste).............. (22.1) (2.7) (21.9)

(b) Development of new equipment and tech.

NOLORY ..o vvuinennn conennn e 134.0 144.0 154. 6

(Ship operating costs). .......... . (7.3) (7.8) (8.3)




APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued
Appendix A-3—Continued

Summary—Continued
[In millions of do'lars)

Estimated  Estimated President's
FY 196¢ FY 1970 budget

FY 1071

INVEStMENt .o\ttt i e 49, 7 63.7 42.6
(a) Ships.......... e e 2.0 0 7.3

(b) Major equipment.. .. ... ..., 32.5 43.5 19.0

(c) Shore facilities. .......... e 12.1 15. 4 1.5
(d)Other........ i e 3.1 4.8 4.8
Operations.......oviveni i i 148.0 151.3 153.1
(B) SUMVEYS. ..t e, 115.2 113.9 113. 4
(Ship operating costs). ............. (41.3) (32.7) (39.3)

(b) Services. .. ovvv i 24.1 27.2 28.6
(Service ship operating costs)...... .. (0.3) (0. 3) (0.3)

(c) Otheroperations............. ......... 8.7 10.2 1.1
Total. . ... e e e 463. 4 514.5 533.1

Detall by Agency
[In miltions of dollars]

971
A. Research and Development
Total..ooviviiivnenenens Cereiae s e 2557 29.5 337.4
1. Department of Defense.. .. ... e 144.7 143. 7 141.5
(s) Department of the Navy. ... ........ (133.1)  (125.6) (112.6)
(1) Research. ... T 33.5 30. 1 30. 4

(Researchshipoperatingcasts).  ((5.3)) ((3.0)) ((5.6))
(2) Development of new equip-

ment and technology. .. . .. 9.6 95. 5 82.2
(Ship operating costs). .. ... .. (2.3) (2.8) (8.3)
(b) Depattment of the Army........ . (8.72) (8.3) (11.6)
(1) Research...o.voveniinnnn. 3.5 3.4 4.8
(2) Development of new equip-
ment and technology. ... .. 5.2 4.9 6.8
(c) Advanced Research Projects Agency... (2.9) (9.8) (12.3)
(1) Research.......ooovian. .t 0.8 31 $.0
(2) Development of new equip-
ment and technology ». ... 21 6.7 12.3

See footnotes al end of tadle.
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1370, AND 1971—Continued
Appendix A-3—Continued
Detall by Agency—~Continued

[In millions of dollars)

Estimaled  Estimated Presldent's
FY 1969 FY 1970 budget

FY 1071
A. Research and Development—Contirued
2. Deparument of Commeree, ..o vvvun .., 14.6 21.7 29.0
{a) Environmental Science Services Ad-
MINISration, . ..oovivienn ... (5.4) (5.7) (6.5)
(1) Research. ... iiiuas 3.5 3.8 4.6
(2) Development of new cquip-
ment and ‘echnology. ... .. 19 1.9 1.9
(b} Maritime Adnuinistration. . .......... (9.2) (16.9) (22.5)
(1) Research................... 4.3 10.7 11.9
(2) Development of new equip-
ment and tecknology. ... .. 4.9 5.3 10.6
3. Deparument of the Interfor. ..o 40.6 52.7 56. 4
(a) Burcau of Commercial Fisherics. ... ... (24.0) (31.1) (29.2)
{1) Rescarch... oo et 23. 4 25.8 24.1
(Ressarch  ship  opcrating
COSLS )i 2.8 3.0 2.7
{2) Development of new equip-
ment and technology. ... .. 4.6 53 5.1
(b) Geological Survey.................. o (2.8) (3.0) 3.1)
(1) Research.ovovovvennnnonas, 2.8 3.0 3.1
(Research  ship  operating
COSB8). ot (0.2) (0.2) (v.2)
(c) Office of Saline Water............... (2.1) (2.8) (2.4)
(1) Rescarch................... 0.7 0.9 0.9
(2) Develrpment of new equip-
ment and technology . . ... 1.4 1.9 1.5
(d) Hurcau of Sport Fisheries and Wildlife. . (2.0) (\.9) (2.9)
(1) Research.............. 2.0 1.9 2.9
(e) Office of Water Resources Rescarch s, . (0.%) (0.9) (LY
(1) Research.ooovivveniininn. .. 0.5 N9 1.1
(f) Burcannof Mines.................... (1.1) (0.9) (0.8)
{1) Research................... 0.5 0.7 0.5
(Research  ship  operating
COSBS). oo it (0. 4) (0 ) (0.1)
(2) Development of new equip-
ment and technology. . . ... 0.6 0.2 0.3
{g) Federal Water Pollution Conteol Ad-
Minisration. .......c.ovvnneen.. 4.1 (e1) (10.9)
(1) Research................... 4.1 12. 1 10.9
4. National Science Forindation................. 332 40. 1 ¢« 7.2
(1) Research............oou 33.2 40.1 62.2
(Rescarch  ship  operating
3 10 T {10.9) (9.9) (9.9)
A——

Sev footnotes at end of table.
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued

Appendix A-3-—Continued

Detall by Agency—Continued
[tn miilions of dollars]

Eslimated Estimated  President's
FY 1969 FY 1070 budget
FY 140
A. Research and Development-—Continued
5. Atomic Energy Comunission.................. 10.6 10.0 9.7
{1) Rescarch................... 7.9 6.5 6.6
(Rescarch  ship  operating
COSIS). .o (0. 3) 0.3) (0.3)
(2) Developinent of new equip-
ment and technology . ... .. 3.6 35 3.1
6. Department of Health, Education, and Welfare. 53 4.9 5.1
(a) Consuiner Protection and  Environ-
mental Health Seevices. ........... (L4) (1.2) (1.7
(1) Research................... 1.4 1.2 1.7
(b) National Institutes of Health.. ...... (2.6) (2.6) (2.6)
(1) Rescarch. oo oveiviennnn, 2.6 2.6 2.6
(¢) Office of Education. ......... ...... (1.3) (GPED] (0.8)
V)Y Research. .. ovoveio vt 1.3 1.1 0.8
7. Department of Transportation................ 6.4 15.3 27.4
(1) Researeh .o vv v ineeeennnnn, 3.1 4.2 5.0
(Research ship operating costs). (2.2) (3.3) (3.1)
(2) Development of new equip-
ment and technology .. ... . 3.3 1n.o 22.4
8. Smithsonian Institution. . ................... 1.6 1.6 1.9
(1) Research................... 1.6 1.6 1.9
[ e
9. State Department. . ..., 6.9 2.7 8.4
(1} Development of new equip-
ment and technology...... 6.9 7.7 8.4
10. National Aeronautics and Space Administration. b 1.8 1.8
(1) Reseateh . ven i e, 1.9 1.8 1.8
B. Investment
Total. oo e 49.7 63.7 42.6
1. Department of Defense.. . ...o...o.ooool. 36,2 42.3 25.3
(a) Department of the Navy............. (35.9) (42.1) (25.0)
(1) Ships (new construction of
sutface ships)............. 0 0 7.3
(2) Major equipment. . ......... 3 3.0 15.0
{3) Shote facitities . ........... .. 4.6 3.1 2.7
{b) Department of the Aty ..ol . (0.3) (0.2) (0.3)
(1) Shoce facilities. ............. 0.3 0.2 0.3
o Kee footnoles at end of tadle. 209
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued
Appendix A-3—Continued
Detall by Agency—Continued
1In millions of dolars)

Egtimatcd Estimated President's

Y 1969 FY 1970 budget
FY 1371
B. Investment—Continued
2. Departme..t of Commerce. .................. 0.3 3.8 2.5
{a) Environmental Science Services Ad-
ministration. ..., ................ (0. 3) (3.2) (1.8)
(1) Ships.. oo oveeeenreinnenn, 0 0 0
(2) Shore facilities. .. ........... 0 2.5 0
(3) Major equipment ........., 0.3 0.7 1.8
(b) Maritime Administration. . ..... e 0 (0.6) (0.7)
(1) Shore facilities. . ............ 0 0.6 0.7
3. Department of the Interior................... 9.4 I1.5 10.0
(a) Bureau of Commerciu: Fisheries. . ... .. (2.5) (4.6) (1.3)
(1) Shore facilities. .. ........... 2.1 4.2 0.9
(2) Major equipment........... 0.4 0.4 0.4
(b) Geological Survey................... (0.4) (0. 4) (0.4)
(1) Shore facilities. ............. 0.2 0.2 0.2
(2) Major equipment............ 0.2 0.2 0.2
(¢) But 1w of Sport Fisheries and Wildlife. . (2.2) (2.5) (2.2)
(1) Shore facilities. .. ........... 0.6 0.3 0
(2)Other...........cociiviin. 1.6 2.2 2.2
(d) Bureau of Mines........... ......... (0. 4) 0 (0.1)
(1) Ships......cooviiineniin, 0.2 0 0
(2) Shore facilities. .. ........... 0.1 0 0.1
(3) Major equipment............ 0.1 0 0
(¢) Bureau of Outdoor Recreation.. ... ... (3.9) (4.0) (6.0)
(1) Shore facilities. ............. 3.9 4.0 6.0
4. National Science Foundation................. 1. 4 0.2 0.4
(1) Ships........oo i 1.4 0 0
(2) Shore facilities. . ............ (4] 0.2 0.4
5. Department of Transportation................ 0.9 3.3 1.8
{(a) US. Coast Guard................... (0.9) (3.3) (1.8)
(1) SRIPS. e e e eeann 0.4 0 a0
(2) Major Equipment........... 0.2 3.2 1.6
(3) Shore facilities. ............. 0.3 0.1 0.2
(4 Other....oooveeeeeeennnn, () (9 (0
6. Agency for International Development......... 1.5 2.6 2.6
(1)Other......cvvvivin it 1.5 2.6 2.6

See footnotes at end of table,
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1370, AND 1371—Continued

Appendix A-3—Continued
Detall by Agency—Continued

[In milllons of dollars]

El'.:"l‘i_mnted Estimated  Fresldent’s

1969 FY 1970 Ludget
FY 1971
C. Operations
Total........ . 148.0 151.3 153. 1
1. Department of Defense.. ... ................. 78.8 77.8 72.9
(a} Department of the Navy........... .. (78. 6) (77.6) (72.6)
(1) Surveys............. ... e 73.3 72.0 67.2
(Survey ship operating costs). . (20.7) (17.1) (16.8)
(2) Services.........o.iiiiian.. 3.6 3.8 3.8
(3) Other {education)........... 1.7 1.8 1.6
(b} Department of the Army............. (0. 2) (0.2) (0.3)
(1) Services..........ocvnnennn 0.2 0.2 0.3
2. Department of Commerce. .................. 23.2 23.7 27.4
(a) Environmental Science Services Ad-
ministration... .. ......... v cuuan. (23.2) (23.7) (27.4)
(1) Surveys................... 22.5 23.0 26.7
(Survey ship operating costs)..  ((9.6))  ({%8)) ((11.4})
(2) Services. .. ........cuuun.. 0.7 0.7 0.7
3. Department of the Interior. . ................ 3n.3 34.3 34.6
{a) Bureau of Commercial Fisheries. ... .. (15.7) (17.7) (16.3)
(1) Surveys................vun. 5.6 5.6 53
(Survey ship operating costs)..  ((1.1))  ((1.3)) ((1.3))
(2) Services................. ... 10. 2 12.1 11.0
(Service ship operating costs).  ((0.3))  ((0.3))  ((0.3))
(b) Geological Survey................... (L. 1) (1.8) (2. 1)
(1)Other.......oooiiiiveninn, 1.1 1.8 2.1
(c) Bureau of Sport Fisheries and Wildlife. (5.2) (5.3) (5.7)
(1) Surveys...........coovunan. 0.7 0.6 0.7
(2) Services............onuuis.. 0.1 0 0
(3)Other...........cooiinnnn 4.4 4.7 5.0
(d) Federa! Water Pollution Control Ad-
ministration...........00. ..., (4.7) (4.9) (5.5)
(1) Surveys..........coovinen.. 3.3 3.2 3.7
(2) Services............cvin.... 1.4 1.7 1.8
(e) Bureau of Land Management. ... ..., (0.3) (0.5) (0.5)
(1) Services........ e 0.3 0.5 0.5
(f) National Park Service............... (3.8) (4.1) (4.5)
: (1) Services............coovon.n. 3.8 4.1 4.5
) 4. National Science Foundation................. 0.3 0.4 0.4
1
‘ (1) Services...........coovunnen 0.3 0.4 0.4
See foolnotes at end of tadle.
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued

Appendix A-3—Continued
Detall by A;qncy—Contlnuod

[T .nlilions of doltars)

Estimated Estimated  President's
FY 1969 FY 1970 budget
FY 1971
C. Opcrations—Continued
5. Department of Transportation................ 12.6 12.7 13.4
(a) US.CoastGuard.................. {12.6) (12.7) (13.4)
(1) Surveys..............ovnn.. 9.9 9.5 9.8
(Survey  ship  operating
COSIS) i i ((9.9) ((9.5)) ((9.8))
(2) Services..............o... .. 1.2 1.3 1.2
(3) Other Operations. .. ........ 1.5 1.9 2.4
6. Smithsonian Institution. .................... 0.3 0.3 0.5
(1) Services.....ovovveaniin. .. 0.3 0.3 0.5
7. Atomic Energy Commission:
(1) Services.................... (e) (e) ()
8. Dcparlﬁcnl of Health, Education, and Welfare. 2.0 2.1 3.9
(a) Consumer Protection and Environ-
mental Health Services. .. ......... 2.0 2.1 3.9
(1) Services...v.vvrenneinannn 2.0 2.1 3.9

¢ Includes the Advanced Surface Platforms Program not reported In previous years.

» Not included in previous years.

« Includes $15 miilion for the Inte national Decade of Ocesn Exploration and $1.2 million for an expanded
program of Aretic environmental research In accordance with NSF's lead-aguncy responsibllities for

these new Initiatives,

¢« The Coast Guard budget Includes $59 million for a replacement jcebreaker with oceanographlc research

capabilities which {3 not fncluded §n this marine sciences analysls.

¢« Less than $50,000.
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APPENDIX A—FEDERAL MARINE SCITNCE PROGRAM,
FISCAL YEARS 1969, 1970, AND 1971—Continued

Appendix A-4--Special Analysis: U.S. Continental Shelves (Inciuding
Trust Verritories)

[1n millions of dollars!

Estimated  Estimated  President's

FY 1969 FY 1970 budget
FY 1071
Smithsonian Institution................. ... ... . 0.1 0.1 0.2
Department of Comrnerce.................... ... 16. 8 17.2 19.4
Atomic Energy Commission. ................. ... 4.1 3.7 39
Depariment of Transportation......... .., A 0.2 0.2 0.2
National Science Foundation. ................... 1.o 1.5 2.0
Department of the Interior. . ....... ............ 27.3 29.9 29.5
1. Bureau of Coramercial Fisheries. ...... . ... (17.4) (19.0) (17.3)
2. Geological Survey.................... ... (3.2) (4.1) (4.5)
3. Bureau of Sport Fisheries and Wildlife.. .. .. (2.0) (1.5) 2.2)
4. Bureauof Mines. ....................... (1.2) (0.9) (0.9)
5. Burcau of Land Management. . ........... (0. 3) (0.5) (0. 5)
6. Officeof €. 'ineWater.................... (1.0) (1.4) (1.2)
7. National Park Service........... e T (2.0) (2.1) (2. 4)
8. Office of Water Resources Research...... .. (a) (a) (o)
9. Federal Water Pollution Control Adminis-
tration........ ... (0. 2) (0. 4) (0.5)
Department of Defense. .. ....oovvvnnnuin.. ... 7.5 7.5 9.0
1. Departmoat of the Army. ................ (3.2) (3.0) (4.2)
2. Department of the Navy.................. (4.3) (4.5) (4.8)
Total. ... o i 57.0 60. 1 64. 2
« Less than $50,000.
! Appendix A--5—Special Analysis: The Great Lakes
[In millions of dollars]
Estimated  Estlmated  President's
- FY 1969 FY 1570 budget
. FY 1971
b Department of Commerce....................... 0.1 0.1 o1
i Department of Transportation. .................. 0.1 0.1 0.1
: State Department.............................. 1.o 1.3 1.4
H National Science Foundation. ................... 0.7 1.0 1.5
; Department of the Interior. . .................... 9.1 17.9 16. 8
i 1. Bureau of Commercial Fisheries. . ....... .. (3.3) (3.6) (3.4)
' 2. Bureau of Sport Fisheries and Wildlife.. .. .. (1.0) (1.3) (1.5)
3. National Park Service.................... (0. 3) (0.3) (0. 5)
; 4. Office of Water Resources Research........ (0. 1) (0. 4) (0. 5)
H 5. Federal Water Pollution Control Adminis-
ration. ... e e (4.4) (12.3) (10.9)
; Department of Defense. . .. ...oovevnn e, 3.8 3.6 5.0
; l. Department of the Army. . ............... (3.7} (3.5) (4.9)
| 2. Department of the Navy.................. (0. 1) (0.1) (0. 1)
t
: Total. ..ot i i 14.8 24.0 24.9
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APPENDIX A—FEDERAL MARINE SCIENCE PROGRAM,
FISCAL YEARS 1969 1970, AND 1971—Continued

Appendix A-6—Special Analysis: Estuarlies
[In mili{ons of dotlars]

Estimated Estimated President's
FY 19%9 FY 1970 budget
FY 1971
Smithsonian Institution......................... 0.1 0.1 0.2
Department of Comumerce...............ovoune. 0.8 0.8 0.9
Atomic Energy Commission. .................... 0.4 0.4 0.4
Department of Transportation. . ................. (a) (s) (a)
National Science Foundation. . .................. 1.0 1.5 2.0
Department of the Interior. .... ... e 21. 4 22.8 23.4
1. Bureau of Cominercial Fisheries. .......... (7.7) (8.0) (7.3)
2. Geological Survey............ ...... ..., (0.7) 0.7) (0.7)
3. Bureau of Sport Fisheries and Wildlife... .. (6.4) {6.9) (7.4)
4, Federal Water Pollution Control Adminis-
13 Y1) T (4.2) (4.3) (5.0)
5. Office of SalineWater.................... (0. 6) (0.8) 0.7)
6. National Park Service.................... (1.4) (1.6) (1.7)
7. Office of Water Resources Research........ (0.4) {0.5) (0.6)
Department of Defense. . ..................... .. 4.5 3.3 4.1
1. Department of the Army. ................ (2.3) (2.2) {(3.1)
2. Department of the Navy. ................. (2.2) NS (1.0)
Total. ... 28, 2 28.9 31.0

* Less than $50,000

Appendix A-7—Speclal Analysis: Excess Foreign Currency Programs:e

(In mitijons of dollars]

Estimated  Estimsted  President's
FY 1969 FY 1970 budget
FY 1871

Fishery development and seafood technology:
(a) Department of the Interior:
(1) Fishery resources assessment, de-
velopment, and management. . . 0 0.1 0
Oceanographic research:
(a) Department of Commerce (Environmental

Science Services Administration)........ 0.1 0 0.2
(b) Smithsonian Institution:
(1) Specimen Research. .. .......... 0.8 0.8 0.9
Data Centers:
(a) Smithsonian Institution:
(1) Service operations............... 0.2 0.2 0.3
Total. ......coviiiiiennn 1.1 L 1. 4

¢ Unilike the other Bi)eclnl Annlyses provided In Appendices A-4, A-5, and A-6, the Excess Forelgn
Currency totals are not included In the basic marine sclence analyses by Major Purpose, Agency, snd
Function (A-1, A-2, and A-3).
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APPENDIX B—FEDERAL LEGISLATION AND CONGRESSIONAL
RESOLUTIONS RELATED TO MARINE SCIENCES

Appendix B-1—Legislation of the 91st Congress, Fi-st Session, Affecting
Marine Science Programs

Public Law 91-15 (May 23, 1969)—Amends the Marine Resources and
Engineering Development Act of 1966 to authorize continuation of the
Marine Sciences Council until June 30, 1970.

Public Law 91-40 (July 8, 1969)—Amends the Merchant Marine Act of
1936 (as amended) to extend vessel construction subsidics until June 30,
1970.

Public Law 91-121 (Nov. 19, 1969)—Authorization for military procure-
ment and research, development, test, and evaluation for fiscal year
1970, including prohibition on expenditures for rescarch nc¢. having
direct and apparent relationship to specific military function or operation.

Public Law 91-135 (Dec. 5, 1969)—Prevents importation into the United
States of species of fish and wildlife determined by Secretary of the
Interior to be threatened with worldwide extinction, and prevents
interstatec shipment of reptiles, amphibians, and other wildlife taken
contrary to State law.

Public Law 91-144 (Dec. 11, 1969)—Appropriations for public works,
water pollution control, and power development for fiscal year 1970,
including $800 million for grants for construction of waste treatment
works.

Public Law 91-190 (Jan. 1, 1970)—National Enwvircnmental Policy Act
of 1969, enunciating policy to create and maintain conditions under
which man and nature can exist in productive harmony, specifying need
for interagency cooperation, providing for annual Presidential environ-
mental quality rcport and establishing Council on Environmental
Quality in Executive Office of the President.

Appendix B-2—Marine Resources and Engineering Development
Act of 1966

(Public Law 89-454, Jun=> 17, 1966)

AN ACT To provide for a comprehensive, long-range, and coordinated natlonal program
in marlot sclence, to establish a Natlonal Council on Marioe Resources and Engineering
Development, and a Commission on Marine Science, Englneerlng and Resources, and
for nther purposes,

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That this Act may be cited as the
“Marine Resources and Engineering Development Act of 1966”.
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DECLARATION OF POLICY AND OB]JECTIVES

Sec. 2. (a) It is hereby declared to be the policy of the United States to
develop, encourage, and maintain a coordinated, comprehensive, and long-
range national program in marine science for the benefit of mankind to assist
in protection of health and property, enhancement of commerce, trans-
portation, and national security, rehabilitation of our commercial fisheries,
and increased utilization of these and other resources.

{b) The marine science activities of the United States should be conducted
s0 as to contribute to the following objectives:

(1) The accelerated development of the resources of the marine
environment.

{2) The expansion of human knowledge of the marine environment.

(3) The encouragement of private investment enterprise in explora-
tion, technological development, marine commerce, and ecconomic
utilization of the resources of the marine environment.

(4) The preservation of the 1ole of the United States as a leader in
marine science and resource development.

{5) The advancement of education and training in marine science.

(6) The development and improvement of the capabilities, per-
formance, use, and efficiency of vehicles, equipment, and instruments
for use in exploration, research, surveys, the recovery of resources, and
the transmission of energy in the marine environment.

(7) The effective utilization of the scientific and engineering re-
sources of the Nation, with close cooperation among all interested
agencies, public and private, in order to avoid unnecessary duplication
of effort, facilities, and equipment, or waste.

(8) The cooperation by the United States with other nations and
groups cf nations and international organizations in marine science
activities when such cooperation is in the national interest.

THE NATIONAL COUNCIL ON MARINE RESOURCES AND ENGINEERING
DEVELOPMENT

Sec. 3. (a) There is hereby ustablished, in the Executive Office of the
President, the National Council on Marine Resources and Engineering
Development (hereinafter called the “Council”) which shall ke composed
of—

(1} The Vice President, who shall be Chairman of the Council.
(2} The Secretary of State.

(3) The Secretary of the Navy.

(4) The Secretary of the Interior.

(5) The Secretary of Commerce.

(6) The Chairtnan of the Atomic Energy Commission,

(7) The Director of the National Science Foundation.

(8) The Secretary of Health, Education, and Welfare.

(9) The Secretary of the Treasury.

(b) The President may name to the Council such other officers and
officials as he deems advisable.

(¢) The President shall from time to time designate one of the members

216



O

ERIC

Aruitoxt provided by Eic:

of the Council to preside over meetings of the Council during the absence,
disability, or unavailability of the Chairman.

(d) Each member of the Council, except those designated pursuant to
subsection (b), may designate any officer of his department or agency ap-
pointed with the advice and consent of the Senate to serve on the Council
as his alternate in his unavoidable absence.

{e) The Council may employ a staff to be headed by a civilian executive
secretary who shall be appointed by the President and shall reccive compen-
sation at a rate established by the President at not to exceed that of level 11
of the Federal Exccutive Salary Schedule. The executive secretary, subject
to the direction of the Council, is authorized to appoint and fix the compen-
sation of such personnel, including not more than seven persons who may be
appointed without regard to civil service laws or the Classification Act of
1949 and compensated at not to exceed the highest rate of grade 18 of the
General Schedule of the Classification Act of 1949, as amended, as may be
necessary to perform such duties as may be prescribed by the President.

(f) The provisions of this Act with respect to the Council shall expire
one hundred and twenty days after the submission of the final report of the
Comunission pursuant to section 5(h).

RESPONSIBILITIES

Sec. 4. {a) In conformity with the provisions of section 2 of this Act, it
shall be the duty of the President with the advice and assistance of the
Council to—

(1) survey all significant marine science activities, including the poli-
cies, plans, programs, and accomplishments of all departments and
agencies of the United States engaged in such activities;

(2) develop a comprehensive program of marine science activities,
including, but not limited to, exploration, description and prediction of
the marine environment, exploitation and conservation of the resources
of the marine environment, marine engineering, studies of air-sea inter-
action, transmission of energy, and communicatiuns, to be conducted by
departments and agencies of the United States, independently or in
cooperation with such non-Federal organizations as States, institutions
and industry;

(3) designate and fix responsibility for the conduct of the foregoing
marine science activities by departments and agencies of the United
States;

{4) insure cooperation and resolve differences arising among de-
partments and agencies of the United States with respect to marine
science activities under this Act, including differences as to whether a
particular project is a marine science activity;

(5) undertake a comprehensive study, by contract or otherwise, of the
legal problems arising out of the management, use, development, recov-
ery, and control of the resources of the marine environment;

(6) establish long-range studies of the potential benefits to the
United States cconomy, security, health, and welfare to be gained from
marine resources, enginecring, and science, and the costs involved in
obtaining such benefits; and
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(7) review annually all marine science activities conducted by de-
partments and agencies of the United States in light of the policies,
plans, prograins, and priorities developed pursuant to this Act.

{b) In the planning and conduct of a coordinated ederal program the
President and the Council shall utilize such staff, interagency, and non-
Govermnent advisory arrangements as they may find necessary and appro-
priate and shall consult with departments and agencies concerned with
marine science activities and solicit the views of non-1'ederal organizations
and individuals with capabilities in marine scences.

COMMISSION ON MARINE SCIENCE, ENGINEERING, AND RESOURCES

Skc. 5. (a) The President shall establish a Commission on Marine Scie.ice,
Engineering, and Resources (in this Act referred to as the “Conunission”).
The Commission shall be composed of fifteen members appointed by the
President, including individuals drawn from Federal and State govern-
ments, industry, universities, laboratories and other institutions engaged in
marine scientific or technological pursuits, but not more than five members
shall be from the Federal Government. In addition the Commission shall
have four advisory members appointed by the President from among the
Members of the Senate and the House of Representatives. Such advisory
members shall not participate, except in an advisory capacity, in the formu-
lation of the findings and recommendations of the Commission. The Presi-
dent shall select a Chairman and Vice Chairman from among such 13
members. The Vice Chairman shall act as Chairman in the latter’s absence.

(b) The Commission shall make a comprehensive investigation and
study of all aspects of marine science in order to recommend an overall plan
for an adequate national oceanographic program that will meet the present
and future national needs. The Commission shall undertake a review of
existing and planned marine science activities of the United States in
order to assess their adequacy in meeting the objectives set forth under
section 2(b), including but not limited to the following:

(1) Review the known and contemplated needs for natural resources
from the marine environment to maintain our expanding national
economy.

(2) Review the surveys, applied research programs, and ocean
engineering projects required to obtain the needed resources from
the marine environment.

(3) Review the existing national research programs to insure realistic
and adequate support for basic oceanographic research that will en-
hance human welfare and scientific knowledge.

(4) Review the existing oceanographic and ocean engineering pro-
grams, including education and technical training, to determine which
programs are required to advance our national oceanographic com-
petence and stature and which are not adequately supported.

{5) Analyze the findings of the above reviews, including the eco-
nomic factors involved, and recommend an adequate national marine
science program that will meet the present and future nutional needs
without unnecessary duplication of effort.

(6) Recommend a governmental organizational plan with estimated
cost.
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(¢) Members of the Commission appointed from outside the Government
shall each receive $100 per diem when engaged in the actual performance
of duties of the Commission and reimbursement of travel expenses, includ-
ing per diem in lieu of subsistence, as authorized in section 5 of the Adminis-
trative Expenses Act of 1946, as amended (5 U.S.C. 73b-2), for persons
employed intermittently. Members of the Commission appointed from within
the Government shall serve without additional compcnsation to that received
for their services to the Government but shall be reimbursed for travel
expenses, including per diem in lieu of subsistence, as authorized in the
Actof June 9, 1949, as amended {5 U.S.C. 835-842).

(d) The Commission shall appoint and fix the compcnsation of such
personnel as it deems advisable in accordance with the civil service laws
and the Classification Act of 1949, as amended. In addition, the Commis-
sion may secure temporary and intermittent services to the same extent
as is authorized for the departments by section 15 of the Administrative
Expenses Act of 1946 (60 Stat. 810) but at rates not to exceed $100 per
diem for individuals. ‘

(e) The Chairman of the Commission shall be responsible for (1) the
assignment of duties and responsibilitics among such personnel and their
continuing supervision, and (2) the use and expenditures of funds avail-
able to the Commission. In carrying out the provisions of this subsection,
the Chairman shall be governed by the general policies of the Commission
with respect to the work to be accomplished by it and the timing thereof.

(f) Financial and administrative services (including those related to
budgeting, accounting, financial reporting, personnel, and procurement)
may be provided the Commissicn by the General Services Administration,
for which payment shall be made in advance, or by reimbursement from
funds of the Commission in such amounts as may be agreed upon by the
Chairman of the Commission and the Administrator of General Services:
Provided, That the regulations of the General Services Administration for
the collection of indebtedness of personnel resulting from erroneous pay-
ments (5 U.S.C. 46d} shali apply to the collection of erronecous payments
made to or on behalf of a Commission employee, and regulations of said
Administrator for the administrative control of funds (31 U.S.C. 665(g))
shall apply to appropriations of the Commission: And provided further,
That the Commission shall not be required to prescribe such regulations,

(g) The Commission is authorized to secure directly from any executive
department, agency, or independent instrumentality of the Government any
information it deems necessary to carry out its functions under this Act;
and each such department, agency, and instrumentality is authorized to
cooperate with the Commission and, to the extent permitted by law, to fur-
nish such information to the Commission, upon request made by the
Chairman.

(h) The Commission shall submit to the President, via the Council, and
to the Congress not later than eighteen months after the establishment of
the Coinmission as provided in subsection (a) of this section, a final report
of its findings and recommendations. The Commission shall cease to exist
thirty days after it has submitted its final report.
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INTERNATIONAL COOPERATION

Sec. 6. The Council, under the foreign policy guidance of the President
and as he may request, shall coordinate a program of international coopezr-
ation in work done pursuant to this Act, pursuant to agrcements made by
the President with the advice and consent of the Senate.

REPORTS

Sec. 7. (a} The President shall transmit to the Congress in January of
cach year a report, which shall include (1) a comprchensive description of
the activitics and the accomplishinents of all agencics and departments of
the United States in the ficld of narine science during the preceding fiscal
year, and (2) an evaluation of such activities and accomplishments in terms
of the objectives set forth pursuant to this Act.

{(b) Reports made under this section shal! contain such recommendations
for legislation as the President may consider necessary or desirable for the
attainment of the objectives of this Act, and shall contain an estimate of
funding requirements of each agency and departraent of the United States for
marine science activities during the succeeding fiscal year.

DEFINITIONS

Sec. 8. For the purposes of this Act the term “marine science” shall be
deemed to apply to oceanographic and scientific endeavors and disciplines,
and engineering and technology in and with relation to the marine environ-
ment; and the term “‘marine environment” shall be decmed to include (a} the
oceans, (b) the Continental Shelf of the United States, (c¢) the Great Lakes,
(d) seabed and subsoil of the submarine areas adjacent to the coasts of the
United States to the depth of two hundred meters, or beyond that limit, to
where the depths of the superjacent waters admit of the exploitation of the
natural resources of such areas, (e) the seabed and subsoil of similar sub-
marine areas adjacent to the coasts of islands which comprise United States
territory, and (f) the resources thereof.

AUTHORI7 4" /ON

Sec. 9. There are hereby authorized to be appropriated such sums as may
be necessary to carry out this Act, but sums apprepriated for any one fiscal
year shall not exceed $1,500,000.

AMENDMENT

(Public Law 90-242, January 2, 1968)

AN ACT To amend the Marine Resources and Englneering Development Act of 1968, as
amended, to extend the period of time within which the Commission on Marine Sclence,
Engineering, and Resources i8 to submit its final report and to provide for a fixed ex-
piration date for the Natlonal Council on Marine Resources and Engineering Development.
Be it enacted by the Senate and House of Representatives of the United

States of America in Congress assembled, ‘That the Marine Resources and

Engineering Development Act of 1966 is amended as follows:
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Subparagraph (h) of section 5 is amended by striking out “cighteen” and
inserting “‘twenty-four” in licu thereof. .

Sec. 2. Subparagraph (f) of scction 3 is amended by striking out “one hun-
dred and twenty days after the submission of the final report of the Commis-
sion pursuant to section 5(h).” and inserting in licu thereof ** ‘on June 30,

1969. .

AMENDMENT

(Public Law 91-95, May 23, 1969)

AN ACT To amend the Marine Resources and Enginecring Develop.ment Act of 1966 to
continue the National Council on Marine Rezources and Engineering Development, and
for other purposes.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, "I'hat subsection (f) of section 3
of the Marine Resources and Engincering Development Act of 1966 (33
U.S.C. 1102/f)) is ainended by striking out “Junc 30, 1969 and inserting
in lieu thereof “June 30, 1970,

Sec. 2. Section 9 of such Act (33 U.S.C. 1108) is amended by striking
out “8$1,500,000” and inserting in lieu thercof “$1,200,000”.

Appendix B-3—National Sea Grant College and Program Act of 1966
{ Public Law 89-688, October 15, 1966)

AN ACT To amend 1he Marine Resources and Engineering Development Act of 1966 to
authorize the establixbment and operation of sca grant collegss and programs by initiat-
iog and supporting programs of cducation and research in the various flelds relating to
the development of marlne resources, and for other purposes.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That the Marine Resources and
Enginceiing Development Act of 1966 is ainended by adding at the end
thereof the following new title:

“TITLE 1I—SEA GRANT COLLEGES AND PROGRAMS
“SHORT TITLE

“Sec. 201. This title may be cited as the ‘National Sea Grant College and
Program Act of 1966

“DECLARATION OF PURPOSE

“Sec. 202. The Congress he.eby finds and declares—

“(a) that marine resources, including animal and vegetable life and
mineral wealth, constitute a far-reaching and largely untapped asset
of immense potential significance to the United States; and

“(b) that it is in the national interest of the United States to develop
the skilled manpower, including scientists, engineers, and technicians,
and the facilities and equipment necessary for the exploitation of these
resources; and
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“(c) that aquaculture, as with agriculture on land, and the gainful
use of marine resources can substantially benefit the United Stat~s, and
ultimately the people of the world, by providing greater economic op-
portunites, including expanded employment and commerce; the enjoy-
ment and use of our marine resources; new sources of food; and new
means for the development of marine resources; and

“(d) that Federal support toward the establishment, development,
and operation of programs by sca grant colleges and Federal support of
other sea grant programs designed to achieve the gainful use of marine
resources, offer the best means of promoting programs toward the goals
set forth in clauses (a), (b), and (c), and should be undertaken by the
Federal Government; and

“(e) that in view of the importance of achieving the earliest possible
institution of significant national activities related to the development
of marine resources, it is the purpose of this title to provide for the
establishment of a program of sea grant colleges and education, training,
and research in the fields of marine science, engineering, and related
disciplines.

“GRANTS AND CONTRACTS FOR SEA GRANT COLLEGES AND PROGRAMS

“Sec. 203. (a) The provisions of this title shall be administered by the
National Science Foundation (hereafter in this title referred to as the
‘Foundation').

“(bY (1) For the purposc of carrying out this title, there is authorized to be
appropriated to the Foundation for the fiscal year ending June 30, 1967, not
to exceed the sum of $5,000,000, for the fiscal year ending June 30, 1968, not
to exceed the sum of $15,000,000, and for each subsequent fiscal year only
such sums as the Congress inay hereafter specifically authorize by law.

*(2) Amounts appropriated under this title are authorized to remain avail-
able until expended.

“MARINE RESOURCES

“Stc. 204, (a) In carrying out the provisions of this title the Foundation
shall (1) consult with those experts engaged in pursuits in the various ficlds
related to the development of marine rcsources and with all departments
and agencics of the Federal Government (including the United States Office
of Education in all matters relating to education} interested in, or affected
by, activities in any such fields, and {2) seck advice and counsel from the
National Council on Marine Resources and Engincering Development as
provided by section 205 of this title.

“(b) The Foundation shall exercise its authonty under this title by—

“{1) initiating and supporting programs at sea grant colleges and
other suitable institutes, laboratorics, and public or private agencices for
the education of participants in the various ficlds relating to the develop-
ment of marine resources:

*{2) initiating and supporting nccessary research programns in the
various fields relating to the development of marine resources, with
preference given to research aimed at practices, techniques, and design
of equipment applicable to the development of marine resources; and
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“(3) encouraging and developing programs consisting of instruction,
practical demonstrations, publications, and otherwise, by sea grant col-
leges and other suitable institutes, laboratories, and public or privote
agencics through marine advisory programs with the object of impart-
ing useful information to persons currently employed or interested in the
various ficlds related to the development of marine resources, the scien-
tific comnmunity, and the general public.

“(c) Programs to carry out the purposes of this title shall be accomplished
through contracts with, or grants to, suitable public or private institutions of
higher cducation, institutes, laboratories, and public or private agencies
which are engaged in, or concerned with, activitics in the various fields re-
lated to the development of marine resources, for the establishment and
operation by them of such programs.

“{d) (1) The total amount of payments in any fiscal year under any grant
to or contract with any participant in any program to be carried out by such
participant under this title shall not exceed 6624 per centum of the total
cost of such program. For purposes of computing the amount of the total
cost of any such program fumished by any participant in any fiscal year, the
Foundation shall include in such computation an amount equal to the
reasonable value ¢f any buildings, facilities, equipment, supplies, or services
provided by such participant with respect to such program (but not the cost
or value of land or of Federal contributions).

“(2) No portion of any payment by the Foundation to any participant
in any program to be carried out under this title shall be applied to the
purchase or rental of any land or the rental, purchase, construction, preserva-
tion, or repait of any building, dock, or vessel.

*(3) The total amount of payments in any fiscal year by the Foundation
to participants within any State shall not exceed 15 per centum of the total
amount appropriated to the Foundation f{or the purposes of this title for
such fiscal yvar.

“(c) In allocating funds appropriated in ary fiscal year for the purposes
of this title the Foundation shall endeavor to achieve maximum participation
by sea grant colleges and other suitable institutes, laboratories, and public or
private agencies throughout the United States, consistent with the purposes
of this title.

*{f) Tn carrying out its functions under this title, the Foundation shall
attempt to support programs in such a manner as to supplement and not
duplicate or overlap any existing and related Government activities.

“(g) Except as otherwise provided in this title, the Foundation shall, in
catrying out its functions under this title, have the same powers and authority
it has under the National Science Foundation Act of 1950 to carry out its
functions under that Act.

*(h} The head of cach department, agency, or instrumentality of the Fed.
cral Government is authorized, upon request of the Foundation, to make
available to the Foundation, from time to time, on a reimbursable basis,
such personnel, services, and facilities as may be necessary to asist the Four-
dation in carrying out jts functions under this titte.

“(i) For the purposes of this title—

(1) the term ‘development of marine resoutces’ means scientific
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endeavors relating to the marine environment, including, but not limited
to, the fields oriented toward the development, conservation, or eco-
nomic utilization of the physical, chemical, geological, and biological
resources of the marine environment; the fields of marine commerce
and marine engineering; the fields relating to exploration or research in,
the recovery of natural resources from, and the transmission of energy
in, the marine environment; the fields of oceanography and cceanology;
and the fields with respect to the study of the economic, legal, medical,
or sociological problems arising out of the management, use, develop-
ment, recovery, and control of the natural resources of the marine
environment;

*(2) the term ‘marine environment’ means the oceans; the Con-
tinental Shelf of the United States; the Great Lakes; the seabed and
subsoil of the submarine areas adjacent to the coasts of the United
States to the depth of two hundred meters, or beyond that limit, to where
the depths of the superjacent waters admit of the exploitation of the nat-
ural resources of the area; the scabed ana subseil of similar submarine
areas adjacent to the coasts of islands which comprise United States
territory; and the natural resources thereof ;

“(3) the term ‘sca grant college’ means any suitable public or private
institution of higher cducation supported pursuant to the purposes of this
title which has major programs devoted to increasing our Nation's utili-
zation of the world’s manne resources; and

“(4) the ternn ‘sea grant program’ means (A) any activities of edu-
cation or rescarch related to the development of marine resources sup-
ported by the Foundation by contracts with or grants to institutions of
higher education cither initiating, or developing existing programs in
ﬁe%ds related to the purposes of this title, {B) any activities of education
or research related to the development of marine resources supported by
the Foundation by contracts with or grants to suitable institutes, labora-
tories, and public or private agencies, and (C) any programs of advisory
services oriented towards imparting information in fields related to the
development of marine resources supported by the Foundation by con-
tracts with or grants to suitable institutes, laboratories, and public or
private agencies.

“ADVISORY FUNCTIONS

“Stc. 205, The National Council on Marine Resources and Engineering
Development established by section 3 of title T of this Act shall, as the
President may request—
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“(1) advise the Foundation with respect to the policies, procedures,
and operations of the Foundation in carrying out its functions under
this title;

“(2) provide policy guidance to the Foundation with respect to
contracts or grants in support of programs conducted pursuant to this
title, and make such recommendaivis thereon to the Foundations as
may be appropriate; and

“{3) submit an annual 1eport on its activities and its recommenda-
tions under this section to the Speaker of the House of Representatives,
the Committee on Meichant Marine and Fisheries of the House of



Representatives, the President of the Senate, and the Committee on
Labor and Public Welfare of the Scnate.”

Src. 2. (a) The Marine Resources and Engineering Development Act of
1966 is amended by striking out the first section and inserting in licu thereof
the following:

“TITLE I—MARINE RESOURCES AND ENGINEERING
DEVELOPMENT

“SHORT TITLE

“Section 1. This title may .be cited as the ‘Marine Resources and En-
gineering Development Act of 1966

(b) Such Act is further amended by striking out “this Act” the first place
it appears in section 4{a), and also cach place it appears in scctions 5(a),
8, and 9, and inscrting in licu thereof in cach such place “this title”.

AMENDMENT

(Pusnic Law 90-477, Avoust 11, 1968)

AN ACT To amend title 11 of the Marioe Reecurces and Engineering Development Act
of 1966

Be it enacted by the Senate and House of Representatives of the United
States of America in Corngress assemiled, That title 11 of the Marine Re-
sources and Engincering Development Act of 1966 is amended as follows:

(1) Section 203(b) (1) of the Marinc Resources and Engineenng Devel-
opment Act of 1966 is amended by inserting imnmediately after “for the fiscal
year ending June 30, 1968, not to exceed the sum of $15,000,000," the
follewing: “for the fiscal year ending June 30, 1969, not to exceed the
sum of $€,000,000, for the fiscal year ending June 30, 1970, not to exceed
the sum of $15,000,000.”.

(2) Scction 204(d) (1) of the Marine Resources and Engincering Devel-
opment Act of 1966 is amended by deleting the phrase “in any fiscal year”

each time it appears therein.

Sapendix B-4—Concurrent Resolutions Introduted In Congress on
International Decade of Ocean Exploration

H. Con. Res. 571
Whereas the Cnngress finds that an unprecedented scientific and techno-
logical readinets now exists for exploration of the occans and their
resources; and
Whereas accelerated exploration of the nature, extent, and distribution of
ocean resources could significantly increase the food, inineral, and energy
resources available for the benefit of mankind; and

-~

' A similar concurrent resotution (S. Con. Res 23Y was intreduced in the Senate.
Acticn has not beén taken upon eithet concutrent resclution &3 of Jan. 15, 1970
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Whercas improved understanding of ocean processes would enbance the
protection of life and property against severe storms and other hazards,
wonld further the safety of maritime commerce, wou'd directly con-
tribute to the development of coastal arcas of the Nation, would bencfit
the Nation’s fishing and mincral extractive industries, and would con-
tribute to advancement of a broad range of scientific disciplines; and

Whereas realization of the full potential of the oceans will require a long-
term program of cxploration, obscrvation, and study on a worldwide
basis, utilizing ships, buoys, aircraft, satellites, undersea submersibles,
and other platfonms, advanced navigation systems, and cxpanded data
pavcessing and distribution facilities; and

Whereas the inherently international character of occan phenomena has
attracted the interest of many nations; and

Whereas cxcellence, experience, and capabilities in narine science and
technology arc shared by many nations and a broad program of ocean
exploration can mecst cffectively and economically be cariied out
through a cooperative effort by many nations of the world; and

Whereas the United States has begun to explore, through the United Nations
and other forums, international interest in a long-termn program of
ocean exploration: Now, therefore, be it

Resolved by the House of Representatives (the Senate concurring,, That
it is the sense of Congress that the United States should participate in and
give full support to an International Decade ¢f Ocean Exploration during
the 1970's which would include (1) an expanded national program of
exploration in waters close to the shores of the United States, (2) inten.
sified exploration activities in waters more distant from the United States,
and (3) accelerated development of the capabilities of the United States
to explore the oceans and particularly the training and education of nceded
scientists, cngincers, and technicians.

Sec. 2. It is further the sense of Congress that the President should
cooperate with other nations in (1) encouraging broad intemnational par-
ticipation in an International Decade of Ocean Exploration, (2) sharing
results and cxperiences from national ocean cxploration programs, (3)
planning and coordinating international cooperative projects within the
framework of a sustained, long-range international effort to investigate
the world's oceans, (4) strengthening and expanding international arrange-
ments for the timely international exchange of oceanographic data, and
(5) providing appropriate technical and training assistance and facilities
to the developing countries and support to international organizations so
they may effectively contribute their share to the International Decade of
Ocean Exploration.

Sec. 3. Itis further the sense of Congress that the President in his annual
report to the Congress on marine science affairs pursuant to Public Law
89-454 should transmit to the Congress a plan setting forth the proposed
participation of the United States for the next fiscal year in the Intemational
Decade of Ocean Exploration. The plan should contain a statement of the
activities to be conducted and specily the department or agency of the
Government which would condurt the activity and scek appropriations
therefor.
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APPENDIX C—MARINE SCIENCES COUNCIL ACTIVITIES,
CONTRACTS, AND REPORTS

Appendix C-1—Congressional Testimony on Government-Wide Issues

-

Date

Tople

Committee

10/10/66
10/17/66
3/13/67
3/17/67
8/17/67
10/11/67

11/28/67
2/19/68
31 /68
3/13/68
4/ 9/68
5/27/68
6/24/68
6/26/68
7/29/68

3/ 1169
4/ 1069
71 9/69

1122069,

7/28/69
7/31)69

9/16/69

Council program and budget for
fiscal year 1967,

Council program and budget for
fiscal year 1967.

Council program and budget for
fiscal year 1968,

Council program and budget for
fiscal year 1968.

Review of Council activities on first
anniversary of Council.

11.R. i3273, to extend deadlir.e for
Commission repott and lifetime of
the Council.

S. 1262, to authorize Corps of
Engineers shoreline study.

H.R. 15224, improvements for
Coast Guard, rescarch ship.

Council program and budget for
fiscal year 1969,

Council program and budget for
fiscal year 1969.

H.R. 15490, to increase appropria-
tion for FPC pilot plant,

H.R. 11584, et al, to establish sys-
tem of marine sanctuaries,

H.R, 13781, to extend authorization
of the Sea Grant Prograia.

S. 3030, et al,, to enable BCF to
proceed with FPC plant.

H. Con. Res. 803, to express con-
currence with objectives of
Decade of Ocean Exploration.

H.R. 5829, 10 extend lifetime of
Courkil o June 30, 1970.

H.R. 6495, to contral oil pollution
from ships, and other purposes.

Council program and budget for
fiscal year 1969.

Centralization of Federal science
activities.

Use of marine sources of food to
improve nutrit'aral conditions of
American citizens,

National oceanographic program
and repoct of Commission on
Marine Science, Engineering, and
Resources.

House—Subcomuittee on Supple-
mental Appropriations.?

Senate—Subcommittee on Defi-
ciencies and Supplementals.®

House—Subcommittee on Interior
and Related Agercies.?

Senate—Subcommittee on Inicrior
and Related Agencics.?

House—Subcommittee on Ocean-
ography.!

House—Subcommittee on Ocean-
ography.!

Senate—Subcommittee on Flood
Control, Rivers and Harbors.¢
House—Subcommitiee on Coast
Guard, C &GS, and Navigation.
Senate—Subcommittee on Interior
and Related Agencies.?
House—Subcommittee on Interior
and Related Agencies.!
Houze—Subcommittee on Fisherics
and Wildlife Conservation.?
House—Subcommittee on Ocean-
ography.!
Senate—Committee on Commerce.

House, Subcommittee on Fisheries
and Wildlife Conservation.t

House—Subcommittee on Ocean-
ography.!

Hoxuse—Subcommitiee on Octan-
ography.

House—Subcommitice on Ocean-
ography.

Senale—Appropriations, Subcom-
mittee on the Department of the
Intetior and related agencies.

Houte—Science and Astronautics,
Subcommittee on Science,
Research, and Development.

Senate—Select Committee on
Nutrition and Human Needs.

House—Merchant Marine and
Fisheries, Subcommittee on
Oceanography.

l Tuﬂnon! by Errcutive Becretary, Matine Bclentes Counedl,

’Oennm»m mhnlumwl Flsberles.
1 Cotnmities on Publle W
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APPENDIX C—MARIRNE SCIENCES COUNCIL ACTIVITIES,
CONTRACTS, AND REPORTS—Confinued

Appendix C-2—Contracts Sponsored by the MarIne Sclences Council

Subject Contracior Amount Report No.t
International legal problems  William T. Burke, Ohio State $7,100 PB 177724
of ocean rescarch. University.
Law for sca’s minerals. . ..... Louis Henkin, Columbia Law $10,000 PB 177725
School.
Potential of spacecrafl General Electric, Valley Forge,  $59, 433 PB 177726
oceanography. Pa.
Potential of aquaculture. .. .. Arnerican Institute of Biologi-  $30, 756 PB 177767
calScience, Washington,D 2. PB 177768
Encouraging marine resource  National Planning Association,  $30,000 PB 178203
development. ! Washingion, D.C.
Systems analysis of specificd  Litton Industries, Beverly Hills, $89,373  PB 178661
trawler operations. Calil. PB 178662
Nonmilitary needs for under-  Southwest Research Institute, $63,000 PB 178687
water technology. San Antonio, Tex.
International law and fishery Paul W. Dodyk, Columbia $7,425 PB 179427
policy. Law School.
Multiple use of Chesapeake  Trident Engincering Asso- $31,112 PB 179844
Bay. ciates, Annapolis, Md.
Economic potential of U.S. Economic Associates, Inc., $70,000 PB 180118
continental mnargin. Washington, D.C.
Management of marine data  System Development Corp., $75,000 AD 673992
systems, Phase 1. Santa Monica, Calif. 673993
Evaluation of inarine resource  Surveys & Research Corp., $6, 400
s:atistics. Washington, D.C.
Qutline of inarine legal con-  William L. Griffin, \Washing- $4, 200
flicts. ton, D.C.
International Indian Ocean  Robert G. Snider, State Col- $6, 000
Expedition. lege, Pa.
Legal aspects of coastal land-  Albert Garretson, New York $20,000 PB 179428
sea interface. University Law School.
Legal aspects of Great Lakes ..... do...ciiiiiiiiiin, $20,000 PB 186000
resources.
Seminar on liability aspects  American Trial Lawyers Asso- 81,000
of marine activities. ciation, New York, N.Y.
Multiple use of the Greater ~ Management & Economics $35,235 PB 183026
Seatue Harbor. Research, Inc., Palo Alto,
Calif.
Conference on future of fish-  University of Washington, $5, 000

ing industry.
See footnotes at exd of tabdle.
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APPENDIX C—MARINE SCIENCES COUNCIL ACTIVITIES,

CONTRACTS, AND REPORTS—

Appendix C-2—Continued

Continued

SubJect Contractor Amount  Report No.t
Multiple use of Lakes Erie National Planning Assoctation, $41,134 PB 185163
and Superior. Washington, D.C.
Multinational investments in  Institute of Politics and Plan- $25,000 PB 182437
marine sciences. ning, Washington, D.C.
Catalogue of marine re- Smithsonian Institution, $43, 186
search. ¥ Washington, D.C.
Science and engineen:g National Academies of Sci- $50,000 PB 183679
aspects of Decade of ences and Engineering,
Ocean Exploration. Washington, D.C.
Gulf of Mexico Research Gulf Universities Research $10,000 PB 183680
and Environmental Pro- Corp., Houston, Tex.
gram.
Economic aspects of selected  Massachusetts Institute of $74, 300
ocean related activities. Technology.
Collection and analysis of Florida Institute of Oceanog- $2, 000
infocmation in support of raphy.
the gulf environment
measurement program.
Federal Planning for U.S. National Academies of Sci- $43, 000
Participation in the Inter- ences and Enginecring,
national Decade of Ocean Washington, D.C.
Exploration.
Alternative international sea- ‘The Brookings Institution, $15, 000
bed regimes governing Washington, D.C.
development of nonliving
resources.
Intergovernmental Relations Harold F. Wise & Associates,  $20,000 PB 184212
and the National Interest Washington, D.C.
in the U.S. Coastal Zone.
Management of Marine Data  System Development Corp., $577,805 AD 699125
Systems, Phase 11, Santa Monica, Calif. {(Vol 1).
AD 699126
(Vol 2).

wilh National Sclence Foundation.
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Title

Date

Marine Science Affairs—A Year of Transition; The First Report of
the President to the Congress on Marine Resources and Engineer-
ing Development.

Aquatic Sciences in the Great Lakes Area.............coociuuen

Oceanographic Ship Operating Schedules, 1968..................

Unijversity Curricula in the Marine Sciences, Academic Year
1967-68.

Addendum to University Curricula in the Marine Sciences, Aca-
demic Year 1967-68.

United States Activities in Spacecraft Oceanography..............

Marine Science Affairs—A Year of Plans and Progress: The Second
Report of the President to the Congress on Marine Resources and
Engineering Development.

Marine Science Activities of Canada and the Nations of Europe. . ..

Marine Science Activities of the Nations of East Asia............

Marine Science Activities of the Nations of Latin America. ........

Marine Science Activities of the Nations of the Near East and South
Asia.

Marine Science Activities of the Nationsof Africa. .................

Oceanographic Ship Operating Schedules, 1968..................

International Decade of Ocean Exploration.............cooonet.

Oceanographic Ship Operating Schedules, September 1968-
February 1969,

Marine Science Affaim—A Year of Broadened Participation: The
Third Report of the Prasident to the Congress on Marine Re-
sources and Engineering Development

Univensity Curricula in the Marine Sciences and Related Sciences
and Related Fields—Academic Years 1969-70 and 1970-71.1

Marine Research Fiscal Year 1968—A Catalog of Unclassified
Matine Research Activities Sponsored During Fiscal Year 1968
by Federal and Nonfederal Organizations.?

Oceanographnc Ship Operating Schedules, November 1969-April
19202

February 19671

March 1967 1
July 19671
August 1967 !

August 19672
October 1967 1
February 1968 1

April 1968 !
April 19681
April 19681
April 1968 1
April 1968 1
April 1968 ?
May 1968 }
August 1968 ?

January 1969!

October 1969!
July 19691

October 19694

L Foe nale by the Superintendent of Documents, U.8. Government Printing Office, Washington, D.C,
o P}nmtde from Marine Sclen« Aﬂnln Staft of the Nceanographet of the Navy, Buliding 1%-E, room

svy Yard, Washingion, D



APPENDIX D—ACTIVITIES OF INTERNATIONAL ORGANIZATIONS
AND OTHER NATIONS

Appendix D-1—Resolutions Adopted by the United Natlons General
Assembly

QuESTION OF THE RESERVATION EXcLUSIVELY For PEACEFUL PURPOSES
oF THE SeA-Bep AND THE OceAN FLOOR, AND THE Sussoi. THEREOF,
UnberLYING THE Hion Seas Bryonp THE LiMiTs oF PRESENT NATIONAL
JunispicTion, ANp THE USE oF THEIR RESOURCES IN THE INTERESTS
oF MANXIND

A. 2574A (XX1V)

Ascertaining Member Views on Convening Law of the Sea
Conference

The General Assembly,

Recalling its resolutions 2340 (XXII) of 18 December 1967 and 2467
{XXII) of 21 December 1968,

Having regard for the lact that the problems relating to the high seas,
territorial waters, contiguous zones, the continental shelf, the superjacent
waters, and the sea-bed and occan floor beyond national jurisdiction, are
closely linked together,

Considering that the definition of the Continental Shelf contained in the
Convention on the Continental Shelf of 29 Apri! 1958 does not define with
sufficient precision the limits of the area over which a coastal State exer-
cises sovereign rights for the purpose of exploration and exploitation of
natural resources, and that customary international law on the subject is
inconclusive,

Noting that devcloping technology is making the entire sea-bed and
ocean floor progressively accessible and exploitable for scientific, economic,
military and other purposes,

Affirming that there exists an arca of the sca-bed and occan floor and
the subsoil thereof which lies beyond the limits of national jurisdiction,

Afirming [urther that this arca should be used exclusively for peaceful
purposes and jts resources utilized for the benefit of all mankind,

Convinced of the urgent necessity of preserving this area from encroach-
ment, or appropriation by any State, inconsistent with the common interest
of mankind,

Noting that the establishment of an equitable international régime (or
this arca would facilitate the task of determining the limits of the area to
which that régime is to apply,

Noting further the continuing cfforts of the Committee on the Peaceful
Utses of the Sea-Bed and the Occan Floor beyond the Limits of National

231



Jurisdiction to elaborate such a régime in accordance with paragraph 2(a) of
resolution 2467A (XXIII),

1. Requests the Secretary-General to ascertain the views of Member
States on the desirability of convening at an early date a conference on the
law of the sea to review the régimes of the high seas, the continental shelf,
the territorial sea and contiguous zone, fishing and conservation of the
living resources of the high seas, particularly in order to arrive at a clear,
precise and internationally accepted definition of the area of the sea-bed and
ocean floor which lies beyond national jurisdiction, in the light of the
futernational régime to be established for that area;

2. Requests the Sccretary-General to report on the results of his con-
sultation to the General Assembly at its twenty-fifth session.

15 December 1669

B. 2574B (XXIV)

Requesting UN. Sca-Bed Committec to Prepare Sca-Bed Prin-
ciples and Rules for Exploitation of Sca-Bed Resources.

The General Assembly,

Rrealling its resolution 2340 (XXTI) of 18 Deceinber 1967 and 2467
(XXI1f) of 21 December 1968,

Hauing considered the report of the Committee on the Peaceful Uses
of the Sea-Bed and the Ocean Floor beyond the Limits of National Jurisdic-
tion,

Expressing its satisfaction 1o the International Atomic Energy Agency,
the International Labour Organisation, the Food and Agriculture Organiza-
tion of the United Nations, the United Nations Educational, Scientific and
Cultural Organization, and to the Intergovernmental Oceanographic Com-
mission and the Inter-Governmental Maritime Consultative Organization
for their participation in and contribution to the Committee’s work, as well
as to the Secretary-General for his assistance,

1. Takes note with appreciation of the report of the Committee on the
Peaceful Uses of the Sea-Bed and the Ocean Floor beyond the Limits of
National Jurisdiction;

2. Invites the Committee to consider further the questions entrusted
to it under resolution 2467 (XXIII) with a view to formulating recom-
mendations on these questions, in the tight of the reports and studies to be
made available to it and taking into account the views expressed in the
Gencral Assembly at its twenty-fourth sessin;

3. Notes with interest the synthesis at the end of the report of the Legal
Sub-Committee which reflects the extent of the work done in the formula-
tion of principles designed to promote international co-operation in the
exploration and use of the sea-bed and the ocean floor, and the subsail
thereof, beyond the limits of national jurisdiction and to ensure the exploita-
tion of their resources for the benefit of mankind, irrespective of the geo-
graphical location of States, taking into account the special interests and
needs of the developing countries, whether land-locked or coastal:

4. Requests the Committee to expedite its work of preparing a compre-
hensive and balanced statement of these principles and to submit a draft
declaration to the General Assembly at its twenty-fifth session;
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5. Takes note of the suggestions contained in the report of the Economic
and Technical Sub-Committee;

6. Requests the Committee to formulate recommendations regarding
the economic and technical conditions and the rules for the exploitation of
the resources of this area in the context of the régime to be set up.

15 December 1969

C. 2574C (XX1V)
Requesting a Further Study on International Machinery

The General Assembly,

Recalling its resolution 2467 (XXI111) of 21 December 1968,

Noting with appreciation the report of the Committee on the Peaceful
uses of the Sea-Bed and the Ocean Floor beyond the Limits of National
Jurisdiction,

Noting with satisfaction the study on international machinery prepared
by the Secretary-General, which appears as annex 1I to that report,

Bearing tn mind the recommendation of the Committee that the
Secretary-General should be requested to continue this study in depth,

1. Requests the Secretary-General to prepare a further study on various
types of international machinery, particularly a study covering in depth the
status, structure, functions and powers of au international machinery, having
jurisdiction over the peaceful uses of the sea-bed and the ocean floor, and
the subsoil thereof, beyond the limits of national jurisdiction, including the
power to regulate, co-ordinate, supervise and control all activities relating
to the exploration and exploitation of their resources for the benefit of man-
kind as a whole, irrespective of the geographical location of States, taking
into account the special interests and needs of the developing countries,
whether land-locked or coastal; .

2. Requests the Secretary-General to submit his report thereon to the
Committee on the Peaceful Uses of the Sea-Bed and the Orean Floor beyond
the Limits of National Jurisdiction for consideration during one of its ses-
sions in 1970;

3. Calls upon the Committee to submit a report on this question to the
Gtneral Assembly at its twenty-fifth session.

15 Deceraber 1969

D. 2574D (XXIV)

Calling for Moratorium on Exploitation of Seabed Resources
Pending Establishment of an International Regime

The General Assembly,

Recalling its resolution 2467A (XXI11) of 21 December 1968 to the
effect that the exploitation of the sca-bed and the ocean floor, and the sub-
soil thereof, beyond the limits of national jurisdiction, should be carried out
for the benefit of mankind as a whole, irrespective of the geographical loca-
tion of States, taking into account the special interests and noeds of the de-
veloping countries,

Conuinced that it is essential, for the achievement of this purpose, that
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such activities be carried out under an international régime, including appro-
priate international machinery,

Noting that this matter is under consideration by the Committee on the
Peaceful Uses of the Sea-Bed and the Ocean Floor beyond the Limits of
National Jurisdiction,

Recalling its resolution 2340 (XXI1I) of 18 December 1967 on the im-
portance of preserving the sea-bed and the ocean floor, and the subsoil
thereof, beyond the limits of national jurisdiction, from action and uses which
might be detrimental to the common interests of mankind,

Declares that, pending the establishment of the aforementioned inter-
national régime:

{a) States and persons, physical or juridical, are bound to refrain from
all activities of exploitation of the resources of the area of the sea-bed and
ocean floor, and the subsoil thereof, beyond the limits of national jurisdiction;

(b) No claim to any part of that area or its resources shall be recognized.

15 December 1969

E. 2560 (XXIV)

Requesting Intergovernment QOceanographic Commission of
UNESCO to Implement the Long Term and Expanded Pro-
gram of Oceanic Exploration and Rescarch and International
Decade of Ocean Exploration

The General Assembly,

Recalling the considerations set forth in its resolution 2172 (XXI) of
6 December 1966,

Having noted with appreciation the report of the Secretary-General
entitled “Marine science and technology: survey and proposals”, submitted
in response to resolution 2171 (XXI),

Noting also the note by the Secretary-General on the establishment of
an intersecretariat committee, which arose out of the suggestion of the Sec-
retary-General in his report on marine science and technology,

Recognizing the growing awareness of the importance ¢ ~ans to
the progress of mankind,

Aware of the need to obtain more information conce 'ceans
and their resources,

Recalling the request in its resolution 2414 {XXIN rmber
1568 that the Secretary-General present a compreher: f the
scope of a long-term and expanded programme of ocea: n and
research, of which the international decade of ocean ex; be an
important element, taking into account the recommend: Inter-
governmental Oceanographic Commission of the Unit duca-
tional, Scientific and Cultural Organization and in co-op i other
interested intergovernmental organizations,

Recalling also the request in its resolution 24671 of 21
December 1968 that the Intergovernmental Oceanogr. aission
intensifv its activities in the scientific field, co-operate ~tary-
General in the preparation of the comprehensive outlii ort to
the General Assembly at its tw-rity-fourth session on pros in the

implementation of that resolution,
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Noting Economic and Social Council resolution 1470 (XLVII) of 17
November 1969, which transmits the comprehensive outline to the General
Assembly,

1. Notes with appreciation the comprehensive outline of the scope of
u long-term and expanded programnie of occanic exploration and rescarch,
of which the international decade of ocean exploration will be an important
clement, forwarded by the Chainnan of the Intergovernmnental Oceano-
graphic Commission to the Sccretary-General and-enclosed as an annex
to a note by the Secretary-General on this subject;

2. Reaffirms its conviction that any exploration or research carried out
under the long-term and expanded programme will be exclusively scientific
in nature and that all such activities falling under the national jurisdiction
of a State shall be subject to the previous consent of such State, in accord-
ance with international law;

3. Requests the United Nations Educational, Scientific and Cultural
Organization and its Intergovernmental Oceanographic Commission to keep
that programme up to date and consider its implementation in appropriate
stages, in co-operation with other interested crganizations, in particular the
United Nations, the Food and Agriculture Organization of the United Na-
tions, the World Meteorologica! Organization and the Inter-Governmental
Maritime Consultative Organization;

4. Urges Member States to co-opcrate with the Intergovernmental
Occanographic Commission in the implementation of that programme in
appropriate stages;

5. Commends the close working relations that have developed between
the Intergovernmental Oceanographic Commission of the United Nations
Educational, Scientific and Cultural Ofganization and the United Nations,
the Food and Agriculture Organization of the United Nations, the World
Meteorological Organization and the Inter-Governmental Maritinie Con-
sultative Organization, including the establishinent of the Intersecretariat
Committee on Scientific Programmes relating to Oceanography, which cou-
sists of representatives of the latter organizations, to further, in consultation
with the Chairman of the Intergovernmental Oceanographic Commission,
the common aspects of the work of the Intergovernmental Ocearographic
Commission and those organizations;

6. Requests the Intergovernmental Oceanographic Commission of the
United Nations Educational, Scientific and Cultural Organization and the
organizations mentioned in paragraph 5 to continue to work closely together
for the furtherance of their common objectives, within their own terms of
reference;

7. Requests the Secretary-General to repost to the Economic and Social
Counci! on the progress made in the updating and implementation of that
programme.

13 December 1969
F. 2566 (XXIV)

Promoting effective measures for the preveation and control
of marine poliution

The General Assembly,
Recalling its resolution 2414 (XXIII) of 17 December 1968 requesting
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the Secretary-General to report to the General Assembly at its twenty-fifth
session, inter alia, on the progress achieved by Member States and organiza-
tions concerned to promote the adoption of effective international agreements
on the prevention and control of marine pollution as may be necessary,

Recalling also its resolution 2467 B (XXIII) of 21 December 1968 on
the prevention of marine pollution which might result from exploration and
exploitation of the sea-bed and ocean floor,

Noting that a joint greup of experts on the scientific aspects of marine
pollution has been established by the Food and Agriculture Organization of
the United Nations, the United Nations Educational, Scientific and Cultural
Organization, the World Meteorological Organization and the Inter-
Governmental Maritime Consultative Organization to give advice to these
agencies on this subject,

Taking into account the “Comprehensive outline of the scope of the
long-term and expanded prograrame of oceanic exploration ard research”,
providing for a series of scientific studies which would review the state of the
ocean and its resources as regards pollution, and forezast long-term trends to
assist Governments individually and collectively to take the steps required
to counteract its effects,

Bearing in mind arrangements made by the Food and Agriculture Or-
ganization of the United Nations for the holding of a technical conference on
marine pollution and its effects on living resources and fishing, to be held
at Rome, in December 1970,

Recalling its resolution 2398 (XXIII) of 3 December 1968 on the con-
vening in 1972 of a United Nations Conference on the Human Environment
and of the Secretary-General on problems of the human environment which
inter alia, stresses the problems relating to marine pollution,

Noting the resolution on magine pollution adopted by the sixth As-
sembly of the Inter-Governmental Maritime Consultative Organization
calling for an international conference in 1973 for the purpose of preparing
a suitable international agreement for placing restraints on the contamina-
tion of the sea, land and air by ships and other vessels or equipment operat-
ing in the marine environment,

Cons.lering that in spite of the sustained efforts being made at present
many aspects of marine pollution have not yet been dealt with or are not
being fully covered, and that additional agreements on this subject may be
required,

L. Requests the Secretary-General, in co-operation with the specialized
agencies and intergovernmental organizations concerned, to complement
reports and studies under preparation, with special reference to the forth-
coming United Nations Conference on the Human Environment, by:

(a) A review of harmful chemical substances, radio-active materials
and other noxious agents and waste which may dangerously affect man’s
health and his economic and cultural activities in the marine environment
and coastal areas;

(&) A review of national activities and activities of specialized agencies
of the United Nations and intergovernmental organizations dealing with
prevention and control of marine pollution including suggestions for more
comprehensive action and improved co-ordination in this field;
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(¢) Seeking the views of Member States on the desirability and feasi-
bility of an international treaty or treaties on the subject;

2. Requests the Secretary-General to report to the Economic and Social
Council and the Preparatory Committee for the United Nations Conference
on thec Human Environment, as appropriate. in the framework of the
preparations for the Conference. :

13 December 1969

G. 2580 {XXIV)
Co-ordination of maritime activities

The General Assembly, .

Having considered the report.of the Enlarged Committee for Pro-
gramme and Co-ordination,

Noting that the Enlarged Committee was unable in the time available
to give thorough consideration to a proposal for more systeinatic co-ordina-
tion of continuing activities of the United Nations system relating to the
seas and oceans, is,

Aware of the complexity of the co-ordination of existing international
activities with regard to marine science and its applications and that the
field of marine science is only one aspect of the existing activities of the
United Nations system relating to the seas and oceans,

Noting that use by States of the marine environment is rapidly becom-
ing intensified and diversified,

Noting with appreciation the work done in this field by the organiza-
tions in the United Nat'ons system,

Concerned that present international machinery may not permit a
prompt, effective and flexible response to existing and emerging nceds of
States members of the United Nations,

Recognizing that, in order to avoid the overlapping and duplication
programmes and gaps in competence, a full review of the existing activi: s
of United Nations system of organizations relating to the seas and oceans
may be urgently required,

I. Requests the Economic and Social Council, at its organizational ses-
sion in January 1970, to consider instructing the Committee for Programme
and Co-ordination, after reconstitution, to examine the need for a compre-
hensive review of existing activities of the United Natiozs system relating to
the seas and oceans in the light of present and emerging needs of Member
States, with a view to making the Committee’s recommendations available
to the Council at is forty-ninth session ;

2. Requests the Secretary-General to assist the Committee for Pro-
gramme and Co-ordination in the fulfillment of this task;

3. Invites the specialized agencies and the intergovernmental bodies
concerned to extend their full co-operation and assistance to the Committee
for Programme and Co-ordination.

15 December 1969
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Appendix D-2—Seabed Arms Control Treaty

A. 2602F (XXIV)

Resolution Referring Seabed Arms Control Druft Treaty to
the Conference of the Committee on Disurmament

“The General Assembly,

“Recognizing the common interest of mankind in the reservation of the
sea-bed and ocean floor exclusively for peaceful purposes,

“Having considered the report of the Conference of the Committee on
Disarmament of 31 October 1969 and noting with appreciation the work
of that Committec in the elaboration of a draft treaty on the prohibitioun
of the emplacement of nvclear weapons and other weapons of mass destruc-
tion on the sea-bed and the ocean floor and the subsoil thercof,

“Noting the suggestions and proposals in relation to the draft Treaty
vontaine” in annex A of the report of the Conference of the Committee on
Disarmament, which were made during the course of discussion in the First
Committee on this matter, as well as the suggestions made during the spe-
cial session of the Committce on the Pearcful Uses of the Sca-Bed and the
Ocean Floor beyond the Limits of National Jurisdiction,

“Considering that the prevention of a nuclear arms race on the sea-bed
and ocean floor serves the interests of maintaining world peace, reducing
internationa! tensions, and strengthening friendly relations among States,

“Convinced that the conclusion of a treaty on the prohibition of the
emplacement of nuclear weapons and other weapons of mass destruction on
the sea-bed and ocean floor and in the subsoil thereof will constitute a step
towards the exclusion of the sea-bed, the ocean floor and the subsoil thercof
from the arms race,

“1. Welcomes the submission to this Assembly of the Draft Treaty on
the Prohibition of the Emplacement of Nuclear Weapons and Other
Weapons of Mass Destruction on the Sea-Bed and the Ocean Floor and the
Subsoil Thereof, contained in annex A of the report of t"-~ Tonference of
the Committee on Disarmament and the various proposals and suggestions
made in regard to the draft treaty,

“2. Calls upon the Conference of the Committee on Disarmament to
take into account all proposals and suggestions that have been made at this
session of the Ger:ral Assembly and to continue its work on this subject so
that the text of a draft treaty can be submitted to the General Assembly for
its consideration.”

16 December 1969

B. Draft Treaty on the Prohibition of the Emplacement of Nuclear Weapons
and other Weapons of Mass Destruction on the Seabed and the Ocean
Floor and in the Subsoil therecof Submitted by the Union of Soviet So-
cialist Republics and United States of America

The States Parties to this Treaty,
Recognizing the common interest of mankind in the progress of the
exploration and use of the seabed and thz ocean floor for peaceful purposes,
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Considering that the prevention of a nuclear arms race on the scabed
and the ocean floor serves the interests of maintaining world peace, r2duces
international tensions, and strengthens friendly relations among States,

Convinced that this Treaty constitutes a step towards the exclusion
of the seabed, the ocean floor and the subsoil thereof from the arms race,
and determined to continue negotiations concerning further measures lead-
ing to this end,

Convinced that this Treaty constitutes a step towards a Treaty on
General and Complete Disarmament under strict and effective international
control, and determined to continue negotiations to this end,

Convinced that this Treaty will fu:ther the purposes and principles
of the Charter of the United Nations, in a manner consistent with the prin-
ciples of international law and without infringing the freedoms of the high
seas,

Have agreed as follows:

Article 1

1. The States Parties to this Treaty undertake not to emplant or em-
place on the seabed and the ocean floor and in the subsoil thereof beyond
the maximum contiguous zone provided for in the 1958 Geneva Conven-
tion on the Territorial Sea and the Contiguous Zone any objects with
nuclear weapons or any other types of weapons of mass destruction, as well
as structures, launching installations or any other facilities specifically
designed for storing, testing, or using such weapons.

2. The States Parties to this Treaty undertake not to assist, encourage
or induce any State to commit actions prohibited by this Treaty and not
to participate in any other way in such actions,

Article IT

1. For the purpose of this Treaty the outer limit of the contiguous
zone referred to in Article I shall be measured in accordance with the
provisions of Section II of the 1958 Geneva Convantion on the Territorial
Sea and the Contiguous Zone and in accordance with international law.

2. Nothing in this Treaty shall be interpreted as supporting or preju-
dicing the position of any State Party with respect to rights or claims
which such State Party may assert, or with respect to recognition or non-
recognition of rightis or claims asserted by any other State, related to waters
off its coasts, or to the scabed and the ocean floor.

Article I11I

1. In order to promote the objectives and ensure the observance of
the provisions of this Treaty, the States Parties to the Treaty shall have
the right to verify the activities of other States Parties to the Treaty on the
seabed and the ocean floor and in the subsoil thereof beyond the maximum
contiguous zone, referred to in Article II, if these activities raise doubts
concerning the fulfillment of the obligations assumed under this Treaty,
without interfering with such activities or otherwise infringing rights recog-
nized under international law, including the freedoms of the high seas.
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2. The right of verification recognized by the States Parties in para-
graph 1 of this Article may be exercised by any State Party using its own
means or with the assistance of any other State Party.

3. The States Parties to the Treaty undertake to consult and to coop-
erate with a view to removing doubts concerning the fulfllment of the
obligations assumed under this Treaty.

Article IV

Any State Party to the Treaty may propose amendments to this
Treaty. Amendments must be approved by a majority of the votes of all
the States Parties to the Treaty, including those of all the States Parties
to this Treaty possessing nuclear weapons, and shall eater into force for
each State Party to the Treaty accepting such amendments upon their
acceptance by a majority of the States Parties to the Treaty, including the
States which possess nuclear  .»ons and are Parties to this Treaty. There-
after, the 2amendments shall .ter into force for any other Party to the
Treaty after it has accepted sucn amcndments.

Article V

Each party to this Treaty shall in exercising its national sovereignty
have the right to withdraw from this Treaty if it decides that extraordinary
events related to the subject matter of this Treaty have jeopardized the
supreme interzsts of its country. It shall give notice of such withdrawal to
all other Parties to the Treaty and to the United Nations Security Council
three months in advance. Such notice shall include a statement of the
extraordinary events it considers to have jeopardized its supreme interests.

Article VI

1. This Treaty shall be open for signature to all States. Any State
which does not sign the Treaty before its entry into force in accordance
with paragraph 3 of this Article ma, accede to it at any time.

2. This Treaty shall be subject to ratification by signatory States. In-
struments of ratification and of accession shall be deposited with the Govern-
ments of _____._.______ , which are hereby designated the Depositary
Governments,

3. This Treaty shall enter into force after the deposit of instruments
of ratification by twenty-two Governments, including the Governments
designated as Depositary Governments of this Treaty.

4. Tor States whose instruments of ratification or accession are de-
posited after the entry into force of this Treaty it shall enter into force on
the date of the deposit of their instruments of ratification or accession.

5. The Depositary Governments shall forthwide notify the Govern-
ments of all States signatory and acceding to this Treaty of the date of each
signature, of the date of deposit of each instrument of ratification or of ac-
cession, of the date of the entry into force of this Treaty, and of the receipt
of other notices.
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6. This Treaty shall be registered by the Deposita: y Governments pur-
suant to Article 102 of the Charter of the United Nations.

Article VII

This Treaty, the English, Russian, French, Spanish and Chinese texts
of which are equally authentic, shall be deposited in the archives of the
Depositary Governments. Duly certified copies of this Treaty shall be
transmitted by the Depositary Governments to the Governments of the
States sngnatory and acceding thereto.

In witness whereof the undersigned, being duly authorized thereto,
have signed this Treaty.

Done in ococeees -1 this —______..__ day of
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APPENDIX E—NATIONAL SEA GRANT PROGRAM ACTIVITIES
In Progress as of Sept. 1, 1969
Summary by ProjJect and Institutional support

Total Project Institutiona
activities support support
Education and training........................ 44 21 23
Ocean engineering
Graduate level..........ocoiie i, 13 6 7
Undergraduate level.................... 3 3 0
Marine sciences
Graduatelevel................oo e 10 3 7
Undergraduate level. . ................. 1 0 1
Technician training.............oocvivenen 11 7 4
Social science, law, and other educational ac-
BVALIES e e e e 6 2 4
' REBEATCR. e v et iet e aa et 106 35 71
Living resources
Aquaculture........oiiiiiii s 18 i0 8
Fisheries..... ...oooiiiviiiiiiinainn, 10 3 7
Drugs and extracts from the sea.......... 5 3 2
Scafood science and technology
New product and process development. . .. 5 l 4
Seafood sanitation and preservation...... 5 ..ol 5
Management and preservation of the marine
environment
Pollution..........coo i, 7 2 5
NutrientS. .. ....ocoieiiiiiiiiiaineena, 5 0 5
Ecology and mariune resource development. 8 5 3
Environmental science.............o.0 .. 5 2 3
Mineral resources. ... .o.ooiiiiii i 4 1 3
Oceanengineering .............eveiinn. il 3 8
Marine socio-economics. ..............onein, 12 3 9
Marine resource law. .. ... ..o i 6 2 4
Miscellaneous. . ...l 5 0 5
Advisory services. ... ... i 10 1 9
Total er i e 160 57 103
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APPENDIX E—NATIONAL SEA GRANT PROGRAM ACTIVITIES—Con.

In Progress as of Sept. 1, 1969—Continued
Activities by Subject and Institution

Institution

Title and principal

EDUCATION AND TRAINING

GRADUATE LEVEL
University of Washington. ..

Catholic University of
America (P).

National Academy of
Engineering (Depart-
ment of Navy) (P).

Oregon State University. ...

Texas A &M University.....
University of Miami........

University of Michigan. ....

Scripps Institution of
Oceanography (P).

University of Wisconsin. . .. .

Massachusetts Institute of
Technology (P).
Stevens Institute of Tech-

nology (P).
University of Hawaii.......

New York University (P)..
UNDERGRADUATE (UPPEF.
DIVISION)

Florida Atlantic University
(P).

Mississippi State University
().

University of New Hamp-
shire (P).

ORADUATE LEVEL
University of Washington. ..

Oregon State University. ...

Texas A &M University.....

OceaN ENGINEERING

New course: Technological problems in gear and vesse
development (G. Ivor Jones). .

Development of graduate program in ocean engineering
(Frank A. Andrews).

Support uf Committece on Ocean Engincering of the
Nationa) Academy of Sciences (Aubrey W. Pryce).

Ocean engineering curriculum development (Fred J.
Burgess). i

Expansion of coastal engineering curriculum (John B
Herbich).

Ocean engineering curriculum development (John C.
Steinberg).

Ocean engineering curriculum development (Ray Yagle).

Applied ocean sciences curriculum (Hugh Bradner).

Special projects seminar in ocean engineering (Norman
E. Huston).

Development of graduate ocean engineering (Alfred H.
Keil).

New courses in hydrodynamics and ocean engineering
(J. P. Breslin). .

Graduate laboratory course and basic facilities for
education and research in ocean engineering (C. L.
Bretschneider).

Development of graduate ocean engineering program
(John R. Ragazzini).

Development of cooperative undergraduate ocean en-
gineering program (Charles Stephan).

Gulf Coast Technical Institute—Development of marine
technology program (J. E. Thomas).

Ocean engincering work experience program (Donald
W. Melvin).

MARINE SCIENCES

Aquatic stock management course {(Ole A. Mathisen,
Donald E. Bevan).

Curriculum development: Marine minerals (LaVerne
D. Kulm), seafood technology (David L. Crawford),
marine fisheries (Wm. J. McNeil, Wm. G. Pearcy),
marine economics {Emery N. Castle), fish pathology
(Ivan Pratt), oceanography (John V. Byrne).

New courses in seafood technology (Bryant F. Cobb),
new courses in marine biology (Sammy M. Ray).
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APPENDIX E—NATIONAL SEA GRANT PROGRAM ACTIVITIES—Con.

Tastitution

Title and principal

EDUCATION AND TRAINING—Continued

orADUATE LEVEL—Continued
University of Miami.......

University of Michigan. ...

Scripps Institution of
Oceanography (P).
Louisiana State University

®).
University of California,
Santa Barbara (P).

University of Wisconsin.....

University of Hawaii......

UNDERORADUATE

University of Washington, ..

University of Washington. ..

Oregon State University. ...

Texas A &M University. ...

College of Marin (P)....

University of Miami.......

Santa Barbara City
College  (P).

Cape Fear Technical
Tnstitute  (P).

Southern Maine Voca-
tional Technical Insti-
tute (P).

See footnote at end of table.
44

MariNe Scrences—Continued

Curriculum improvement: marine biology (John S.
Bunt), physical and chemical oceanography (Walter
Drost-Hansen), rnarine geology (Cesare Emitiani).

Resources systems ecology.

Curricula in marine biology and biolegical oceanog-
raphy (John S. Isaacs, F. L. Winterer).

Marine science curriculum (J. R. Van Lopik).

New courses: Cultural geography of the sea and re-
source ccology of the marine environment (Beryl
Golomb, Norman Sanders).

Hydrobiology (John J. Magauson), Recent advances in
limnology and occanography (A. M. Beeton and
Clifford Mortimer), studies of marine fisheries (C. R,
Nordon), problems in oceanography (Robert
Ragotzkie), new faculty and teaching aids, guest
lecture series in oceanography, “berth of opportunity’*
program, visiting professorship in marine sciences.

Marine biology and oceanography curriculum develop-
ment (G. Murphy, V. E. Brock).

Orientation course in oceanography {Dixy Lec Ray),
evaluation and improvement of marine science educa-
tion (Alyn C. Duxbury).

TecansciaN TrRamNING 1

Shoreline Community College—Oceanography and
marine biology (John C. Serwo!d); Peninsula College—
marine biology, fisheries and hatchery operations
(Robert Mausolf), Highline College—Divers (D. Duane
-Chapman), Clover Park College——Commercial fisheries
(Gordon L. Quick).

Clatsop Community College—Marine technology and
deck hands (Capt. J. S. Elsbree).

Galveston Community College—Fisheries, deck, ocean-
ographic instrumentation (Henry A. Rowe), James
Connally Technical Institute—Occancgraphic in-
strumentation (Roy W. Dugger).

Marine technology—Emphasis on physical sciences and
clectronics (Gordon L. Chan).

Miami-Dade Junior Collegc—Engineering, survey and
electronics technology (Richard Benson).

Marine technician program—Oceanographic aids and
divers (Robert J. Profant, H. Ransey Parks).

Options in all major technician fields (Arthur W. Jordan).

Options in all major technician fields (Tapan Banerjee).
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Institution Title and princlpal

EDUCATION AND TRAINING—Continred

TecHNIcIAN TrRAINING!——Continued

Del Mar College (P)...... Planning and initiation of marine electronics technician
program (jointly with Southwest Research Institute)
(Ted Boaz).
Smithsonian Institution Biological and geological specimen handling and sorting
(P). (H. Adair Fehlinann, I. Wallen).
Washington Technical Planning for marine science technology program (Cleve-
Institute  (P). land Dennard).

SociaL Science, Law, AND OTHER EDUCATIONAL ACTIVITIES

Texas A &M University..... Development of new marine courses and interdiscipli-
nary degree programs (John Calhoun, Jr.).
Dade County Board of Summer program to place inner city high school youths
Public Instruction (P). in oceanographic laboratories (Harriet Ehrhard).
University of Miami........ Ocean law (Dennis O’Connor).

University of Rhode Istand.. Marine aflairs graduate program (Lewis Alexander).
Louisiana State University  Interdisciplinary seminar in ocean law (Gary Knight).
(P).
University of Washington. .. Fish processing technology (ivor Jones), marine food
processing methods (Ivor Jones, John Liston, and
George Pigott).

RESEARCH
Livine Resources
AQUACULTURE
University of Washington... Management and improvement of oysters, clams, rainbow

trout, and sea-run cutthroat trout (Frieda B. Taub,
Kenneth Chew, Lynwood Smith, Ernest O. Salo,
James Sadd Lee).

Oregon State University. ... Culture in artificial eavironments; culture in improved
natural environments; selective breeding of salmon
and bivalves (William J. McNeil).

University of Rhode Island.. Fisheries under controlled conditions (B. Diamantis,
A. Sastry), fisheries population dynamics of lobster,
butterfish, and striped bass (H. Lampe).

Texas A &M University..... Studies on the pathogenic parasites of commercial
molluses {J. G. Mackin), cell cultures, viruses, and,
pathogenic bacteria of marinc species (L. C. Grumbles,
A. I. Flowers), aquaculturc of white and brown shrimp,
blue crab, striped mullet, pompano (Kirk Strawn),
application of bioenginecring: growth characteristics
of marine microorganisms (Daniel T. Hansen).

Humboldt State College Sewage fertitization of fish ponds for rearing salmon and

(P). trout (George H. Allen), utilization of fish wastes in
rearing crabs and fishes in salt and brackish water
(John W. DeWitt).

University of Miami........ Aquaculture of pink shrinp and spiny lobster {Durbin

C. Tabb).

See footnote at end of table.
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Institution Title and principal
RESEARCH-—Continued
Livinae Resources—Continued
aQuacuLture—Continued

Louisiana State University

(P).

University of California,
Santa Barbara (P).

California Institute of
Technology (#).

University of Miami  (P)..

University of New
Hampshire (P).

I' .asibility of growing pompano and redfish under con-
trolled conditions (J. W. Avault), biodegradation
activities and nutritional aspects of marine yeasts
(S. P. Meyens).

Laboratory rearing and maintenance studies on the
behavior of larvae, young, and adults of California
spiny lobster Panulirus interuptus (James F. Case,
James J. Childress}), Seaweed resources management
(cultivation) (Michael Neushul, Alex C. Charters).

Kelp resources development (Wheeler J. North).

. Pink shrimp and pompano culture in ponds (C. P. Idyll}.
irish moss (red alga) resource development (Arthur C.
Mathieson).

Nicholls State College (P).. Brown and white shrimp culture in impoundments (Alva

San Diego State College
P).

Virginia Institute of Marine
Science

Harris, Curt Rose}.
Population biology of spiny lobsters (David Farris).

Larval rearing, food, ard disease {John DuPuy).

UnivenityofD::hwm (P). Development of shellfsh culture techniques {Donald

University of Hawaii......
University of Washington. .
University of Michigan. ...

FISHERIZS
University of Washington. .

Oregon State University. ...

Humboldt State College
P).

Maurer), selective oyster breeding experiments (Theo-
dore Ritchie), engineeting of an environmental control
system for cultivating oysters (Oscar R. Harmon).

. Spawning and rearing of selected marine fishes and
molluscs (Philip Helfrich).

. Maintenance of algal culture collections (Joyce Lewin,
Richard Noeris).

. Production and trace element composition of benthic
algae (C. F. Schelske), Great Lakes benthic aigae
communities (Eugene F. Stoermer).

. Total utilization concept for fish catches (G. M. Pigott,
J. Liston), strategy (techniques) of salmon fisheries
regulation (Robett L. Burgner).

Early life of boreal food fish and shellfish (William
Pearcy, William McNeil), benthic fisheries environ-
nent off Oregon (Andtew G. Catey), pelagic fisheries
environment off Oregon (William G. Pearcy), tepro-
ductive cycles of soft shell clams and cockles (Jefferson
Gonot), population and community maintenance
(Joel Hedgpeth), symbiosis and parasitism of molluscs
and fish (Ivan Praut).

Seasonal changes in Liochemical composition of dungeness
crab (William V. Allen), ecology of the gaper clam in
notthern California (John D. DeMartini).
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Inslitution Titie and principal

RESEARCH—Continued

Livino Resources—Continued .
riskeriES—Continued

University of Miami....... Commercial fisheries projects (acoustic behavior of fish;
thread herring study; spiny lobster behavior; shark
behavior) (Martin Roessler).

Univenity of Michigan. . ... Biological productivity of Great Lakes.

Louisiana State University  Ecology of brackish water clam Rangia cunzata for possible
(P). commercial use (H. D. Hoese).

University of Wisconsin.. ... Role of Cyclopr bicuspidatus in the trophic ecology of Lake
Michigan (Alfred M. Beeton), migration and orienta-
tion of fish (Arthur D. Hasler), effects of coho salmon
on food habits; vertical distribution of yellow perch and
cisco (John J. Magnuson).

Univenity of Hawaii....... Precious cora) fishery; mesobenthic and crustacean re-
sources; reduction of bait fish mortality; fishing gear
development (G. 1. Murphy, V. E. Brock, W. Baldin).

Virginia Institute of Marine Improvement of estuarine fisheries, management of hard

Science (P). clams, soft crab, bay scallop, finfish stock improvement
{Willard Van Engel).
Unlvensity of Rhode Island.. Gear research for pelagic fisheries (trawls, ctc.) (S. Saila).

DRUGS AND EXTRACTS
FROM THE SEA

Univensit> of Rhode Island.. Pharmacognoty (useful extracu of algae) (H. Youngken,
L. Worthen), pharmacology (evaluation of toxic
responses and testing of extracts) (J. de Feo, D.
deFanti).

University of Miami....... Enzymes and pbarmaccuticals (W. J. Whelan, W. B.
Diechmann).

New England Institute  (P). Biomedical materials derived from the sea (host response
depressant) (James H. Green).

Lamont-Doherty Geological Drugs from the sea (antiblotics, anticancer agents)

Observatory  (P). Guardial M. Sharma).
Clemson Univenity (P).... Investigation of the cflects of seaweed on plant growth
(T. L. Senn).

Searoob Science Axp TRCHNOLOOY

NIW PRODUCT AND
PROCESS DAVELOPMENT

Oregon State University. ... New species and product development (David L. Craw-
ford), utilization of fish wastes and nutrition studies
(David L. Crawford), new equipment and process
development (David L. Crawford).

University of Rhode Island.. Utilization of industrial fish products by poultry (L. E.
Ousterhout), process development for  industrial
peoducts (T. L. Meade).

University of Wisconsin. ... Fermentation of fish (T, Richardson, C. H. Amundson),
fish extracts for industrial and human use (T. Richard-
son, C. H. Amundson).
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Tostitution

Title and peincipel -

RESEARCH—Continued

Searoop Science AND TecunoLooy—Continued

NEW PRODUCT AND PROCESS
pevELOPMENT—Continued

Lamont-Doherty Geological
Observatory  (P).

University of Hawaii.......

SEAFOLD SANITATION AND
PAESERVATION

Oregon State Univenity. ...
University of Rhode Island. .

Texas A &M University.....

-

University of Miami. ... ...

University of Wisconsin.. ...

Marine protein tesources (krill, fermentation of trash
fish, isolation of soluble fish protein) (Oswald Roels,
Arthur Chu).

Product and process development for utilization of
Hawaiian fishes (E. Ross).

Quality improvement and sanitation (David L. Craw-
ford).

Preservation and evaluation of marine foods (H. A.
Dymsza, S. M. Constatinides), biochemical ¢hanges
in fish during storage and processing (H. A. Dymsza),
determination of histidine compounds in fishery
product (L. E. Ouatethout).

Post mortem characteristics and biochemical properties
affecting the organoleptic quality of fish muscle
(Bryant F. Cobb, Zetle L. Carpenter), role of micro-
ocganiems in the quality deterioration of seafoods
(Bryant F. Cobb, Carl Vanderzant).

Pathol and virology (lymphocystic discase of fush;
age change in snapper muscle viral contamlnation)
(M. M. Siegel).

Bacteria in Great Lakes fishes; pollution, ? stestinal, and
disease bacteria (E. McCoy).

MANAGEMENT AND PrEsERVATION OF THE MARINE ExVIRDNMINT

POLLUTION

Univensity of Rhode Island..
Texas A &M University. .. ..

University of California,
SantaBarbara (P).

University of Wisconsin.....

Lamont-Doherty Geological
Observatory (P).
University of Hawaii. ......

248

Waste disposal and pollution control (H. Lampe).

Bottom sludge accumulation and oxygen demand in 8
polluted estuary (Roy W. Hann), biological response
to organic chemicals in estuaries (William B. Davis).

Chemical determination of source pollutant tars, Santa
Barbara Coast, California (Paul Q. Mikolaj), micco-
wave tadiometric measurements of oil slicks and sea
temperature (Norman K. Sanders), effects andimplica-
tions of petroleurn pollutants on resources of the Santa
Barhara Channel, phase [—infoemation (Paul G.
Mikola)). .

Pathological study of the eflects of pesticides on Great
Lakes fishes analysis and planning (Willlam E. Ribelin),
eutrophication of Green Bay (A. M. Beeton), pesticide
level in birds wintering on Lake Michigan (R. S.
Ellarson).

Detecting and relieving pollution effects (Oswald Roels,
Pinesh O, Shah).

Processes of growth and destruction of coral reefs (K. E.
Chave).
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Institution Title snd principsl

RESEARCH—Continued
REANAGEMENT AND PrEszrvaTiON OF THE MARINE FNviRoNMENT—Continued

roLLutioN—Continued

University of Michigan..... Anacrobic digestion and the phosphate problem (J. A.
Borchardt), health aspects of Great Lakes waters as
related to water supply and recreational uses (John
J. Gannon, Edward Armbruster), pollution effects of
two-stroke gasoline engine exhaust emission (Walter
W. Weber), remote sensing techniques for water
pollution detection (C. T. Wezernak), spectroscopic
investigations of Great Lakes sediments (Harry B.
Mark, Jr.), the biochemistry of the sheath of Spaerotilus
natans (1. A. Bemstein), feasibility study of modeling
certain water quality aspects of the Great Lakes
(John M. Armustrong), ¢ffect of pollution control
regulations on watercraft design and operation (John
B. Woodward).

NUTRIENTS

University of Washington. .. Study of net zooplankton and micronekton (T. S.
England), organic budgets of Puget Sound (K. Banse).
University of Rhode Organic geochemistry of shallow and productive benthic
Island. environments (funded below) (J. Quinn).
Texas A &M Univensity..... Water and sediment analysis (Frank Chmelik).
University of Wisconsin.. ... Limnological studies of Green Bay (sulfur cycle: phyto-
plankton) (P. Sager, J. Wiersma), chemistry of
phosphate in lower Green Bay (C. F. Lee), chemistry
of TEM in Great Lakes waters (C. F. Lee).
Univert'ty of Michigan. .... Trace metal fractionation in Lake Michigan (Edward
Callendar).
EOOLCOY AND MARINE
RLIOURCE DEVELOPMENT

University of Rhode Island.. Ecology and economic evaluation of tidal marshes
(Nelson Marshali).

University of Michigan. .... Control theory modeling of aquatic economics systems
(Douglas Woodring), the environmental chemical
dynamics of sulfur in the Great Lakes (K. H. Mancy),
seasonal dynamics of pesticides in western Lake Erie

(Rolf Hartung).
University of California, Fishes of the Santa Barbara Kelp Forest (Alfred W,
Santa Barbara (P). Ebeiing), population dynamics ¢f intertidal oeganisms
(Joseph H. Connell).
Univensity of Nocth Optimum estuatine ecological systems (Howard T,
Carolina (P). Odum).

University of Alaska (P)... Alaskan marine resources studies (Donald . Hood).

University of Delawate (P). Influence of climatic water balance on conditions in the
estuarine environment (John S, Mather),

Louisiana State University  Survey of Baratarla Bay for aquaculture development

{P) (H. C. Loesch).
Oregon State University. ... Simulation rescarch in marine peoductivity (Herbert C.
Curl).
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Institution Title and principal

RESEARCH-—Continued
MANAGEMENT AND PRESERVATION OF THE MARINE ENVIRONMENT—Continued

ENVIRONMENTAL SCIENCE

University of Miami........ Comprehensive study of selected Florida coastal systems
(Claes Rooth).
Scripps Institution of Air-sea interactions (Carl Gibson, Charles van Atta).

Oceanography (P).
Univertity of California, Seismicity and earthquakes hazards of the Santa Barbara
Santa Barba:a (P). Channel (Acthur G. Sylvester, Jan D. Rietman).
University of Wisconsin. ... . Circulation studies in Jarge basins (C. H. Mortimer, N.
Heaps), circulation studies of Lake Michigan (G. T.
Csanady), airborne infrared radiometry (R. A.
Ragotzkie), temperature distributions and induced
circulation in lakes (John A. Hoopes).

Uaivenity of Hawaii. ., ..., Forecasting thermal structure of ocean (C. L. Bret.
schneider), eavironmental surveillance and prediction
(C. Ramage).
MiNeraL Resources

Texas A &M Univensity..... Marine geochemical analysis (for natural gas and
petroleum) (William M. Sackett).

Unlversity of Rochester Potential fine aggregate sources in Lakes Erie and

(P). Ontario (Donald L. Woodrow).

Univenity of Wisconsin.. ... Bathymetric and high resolution shallow subbottom
studies, Green Bay (R. P. Meyer), sea floor sediments
and depositional processes of economic interest
(J. Robert Moore), deep seismic profiling studies of
Green Bay (Richard J. Wold).

Univensity of Hawaii. ....,. Survey and inventory of sand and deep sea mineral
deposits (Mn nodules, phosphorites, diatomaceous
ooze, Red Clay, etc.} (G. Sutton, C. L. Bretschneider,
Robert Moberly, J. Andrews).

Oczan Encixzaring

Univensity of Washington. .. Dynamic prediction modet of Post Susan (Maurice Rat-
tray, Jr.), system analysis (environmental monitoring
systems) (S. R. Murphy), vehicle design tesearch
(B. Martz, H. C. Merchant), marine vessel testing
(1.C. Merchant, W. Rogers), marine acoustics peogram
(Stanley Murphy), feasibility studies in various aspects
of ocean engineering (H. C. Merchant).

Oregon State University. ... Applied hydrodynamics (L. 8. Slotta), instrumentation—-
underwater acoustic imaging (1. ©. Jensen), in.
dustria] engineering—ceab and shtimp syttem standards
(William Engesser).

University of Rhode Island.. Ocean engineering program (towed instrument and
vehicles; instruction panel—textbook; telated instru-
ment development—buoys, ocean wave probes, ete.)
(F. Middleton).

University of Maryland  (P). Heat teandder system for deep submersibles (S. T. Hou).
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Institution Title and principal

RESEARCH—Continued

OceaN Exomveerine—Continued

Texas A&M University. . ., Measuring drag forces produced by wave action on piles
(Robert M. Sorenson), reduction of pump cavitation
in dredging (John B. Herbich), analytical solution for
the dynamic response of the laterally loaded pile
(Thomas C. Edwards, Harry M Coyle), scour of
gulf coast sand beaches due to wave action in front of
sea walls and dune barriers (R. W. Schiller, Jr.),
nuclear activation analysis of deep sea core samples
(R. E. Wainerdi), acoustic communications (Stephen
Riter), shear strength determination of marine sedi-
ments (William R, Bryant).

Stevens Institute of Forces and motions induced by waves on floatir.g moored
Technology (P). ocean platforms and supplementary studies on wave
phenomena of importance to platform design (John P.

Breslin).
University of Miami........ Materials in the sea: corrosion, biodeterioration, fouling,

borer control, physical and electrical properties of
organic materials, turbulent velocity and marine
propulsion (Kenneth G. Compton).

University of Michigan. .... Underwater operations program (Jack L, Hough),
study of the mechanics of circulating currents in Lake
Michigan (J. C. Ayers, F. C. Poecyn), very large
intra-lake bulk carrier feasibility study (R. A. Yagle).

University of Wisconsin. .. .. Development of a vibratory coring device (R. J, Harker),
gravity waves and their dynamic interaction (Peter L.
Monkemeyer, T. Green, W. Saul), dynamics of under-
water structure systems and structure members (T. C.
Huang), engineering characteristics of Green Bay
bottorn characteristics (G. L. Roderick), corrasion
studies of construction materials In reducing sedi-
ments (John N. Ong, Jr., R. Q. Gilliland), underwater
body dynamics (Ali A, Seirig), investigation of and
extractive methods for Green Bay minerals (R. W.
Heins, T. T. Tiemann).

University of Delaware Syttems engineering of molluse prodwction and ocean
(P). engintering  curriculum  development  (Wm. S,
/! Gaither}), physical stimuli and energy requirements

o for separating valves of oysters (Thomas H. Wiltiams).

University of Hawaii....... Development of 200 meter depth simulator; engineering

service for mineral survey (C. L. Bretschneider).

Maninz Socto-Economcs

University of Washington. .. Socio-economic and legal considerations for managirg
Puget Sound (J. A. Crutchfied).

Oregon State University. ... Demands, prices, and markeling; economics of coastal
uea‘;e;)‘public policy in the seafood industry (E. N.
Cas
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Institution

Title and principal

RESEARCH-—Continued

M-mne Socto-Economiis—Continued

University of Michigan. ....

Univenity of Rhode Island..

Texas A &M University.....

University of Miami.......

Scripps Institution of
Oceanography (P).

Louisiana State University
(P).

University of California
Santa Barbara  (P).

Univensity of Wisconsin. ....

University of Hawaii.......

University of Washington. ..
Oregon State University. . ..

Univensity of Rhode lsland. .
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Economic anJ institutiona] interdependencies in choosing
water management strategies (the Huron River
basin) (Ralph A. Luken), computer simulation of
institutional interaction (J. W. Bulkley), shoreline land
use development of the Great Lakes (K. J. Polakowski).

Simulation of dynamic properties of interacting com-
mercial fisheries; economic impact of conflicting
marine resources use; bio-economic model for lobster
fihery exploitation schemes; distribution network for
fishery products (N. Rorholm).

Economic study of shrimp industry {R. Thompson),
assessment and projection of marine oriented economic
activities in the development of Texas Gulf coast
(J. R. Bradley, E. V. Bowden, R. G. Thompson).

Socio-economic studies on scafood and sport fishing re-
sources (R. J. Hensley).

Resource economics (M. B. Schaefer).

Economic impact of marine and coastal resources on
Louisiana economy (R. L. Burford).

Economic evaluation of ocean mineral resource develop-
ment and related public policy issues (W. J. Mead,
P. E. Sotensen).

Ovenscas shipping at Great Lakes ports and projections for
future (E. Schnecker), application of a conceptual
systems model to determine the economic impact of
Leke “Michigan on the recreation indwstry in Dooe
County, Wis. (\V. A. Strang), advanced studies center
(J. Steinhart), Green Bay research program (V. L.
Arnold), evaluation of uses of land created by disposal
of dredging spoils in Great Lakes basing and coastal
seaboard areas (H. C. Brockel), design of general
decision-making model for public decision-making
relative to the estuaries of the United States (W. B.
Locd).

Economic analysis of the fisheries industry (J. Davidson,
C. Gopalakrishnan, 8. Comitini), economics
alternative uwse of marine tesources (J. Dovidson,
J- Keeler, C. Gopalaktishnan), economic feasibility
study of marine resources (J. Davidson, H. Yamauchl),

Maxixe Resounce Law

Planning of ocean resource law program (W. 1. Burke).
Ocean resources law petiodical teaching and research in
ocean resources law (J. L. Jacobson, C. D. Clask).

Law of the Sea lnstitute (L. Alexander, D, Wilkes).
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Institution Title and principal

RESEARCH-—Continued

Marixe Resource Law—Continued

University of Miami........ Coastal region law (Dennis O'Connor).
Louisiana State University  Compilation and systematization of Louisiana laws
(P). affecting estuaries and marshes (H. G. Knight).

University of Maine (P).. Maine marine resources law (D. J. Halperin).

MISCELLANEOUS

University of Washington. .. Catalog of oceanographic data of Puget Sound (C. A.
Barnes, A. C. Duxbury, T. S. English, G. C. Anderson),
utilization of marine plant polymers (G. G. Allan,
K. V. Sarkanan).

University of Michigan..... Development of new applications (J. McFadden),
resource management systems studies (J. McFadden).

University of Wisconsin. .... New rescarch projects and applications (R. Ragotzkie).

Texas A &M University..... Development of new marine resource projects (J.
Cathoun).

University of Hawaii..... .. Diving physiology (T. A. Rogers).

ADVISORY SERVICES?

University of Washington. .. Continuing education fot technologists (J. Liston),
fishing industry conference (R. Van Cleve), public
information exhibits and programs (Dixy Lee Ray),
advisory services within the division of marine resources
(S. R. Murphy).

Oregon State University. ... General advisory services, including centralized informa-
tion center, public education, publications and
intensive extension service (W, Q. Wick).

University of Rhode Istand.. NEMRIP (information center, extension and services,
industrial development) fisheries extension (W. Gray,

J. Sainsbury).
Texas A &M University..... Extension and advisoty services; marine resources
information center (J. E. Hutchinson, E. B. Smith).
University of Miami........ Advisocy services: Gulf and Caribbean fisheries (C. P.

1dyll), educational bulletins (J. Michel), decision
seminars  (D. O°Connot), economic services (W.

Suojanen).
University of Wisconsin..... Univensity extension, university-industry tesearch (G. D.
Hedden).
University of Delaware .. ... Technical training and extension services (S. Gwinn).
University ~f Hawaii. ...... Advisoty services.
University » Michigan. ... Advisory services (J. McFadden).
Scripps Institution of Ocean+ Advisory services.

ography  (F).

1 Most lechniclan training peogramy inctade curricutum developtment, course improvement ot initistion .
lth recruftment and equipment purchase.

1Al Res Grantees conduct sdvisory seryice sclivity consistent with the type of g-ant. Minimum service
&5 publicstion of results. Listed tre majot activities undes directors responsidie for specificslly fanded
sdrisory setvice programs.
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APPENDIX F—HYPERBARIC FACILITIES IN THE UNITED STATES

NORTHWEST
Fairchild Air Force Base. .. . ____._ Spokane, Wash.
U.S. Navy Torpedo Statione cee e coceeecercas Keyport, Wash,
Tug Salvage Chief_ . Astoria, Oreg.
Hocket Lester Coo et Seattle, Wash.
Brownlee Dam - - oo oo Brownlee, Oreg.
MeNary Dam o Umatilla, Oreg.
souTH

U 8. Air Force School of Aerospace Medicine, Brooks

Ajr Force Base_ oo San Antonio, Tex.
NASA Manned Spacecraft Center________._______ Houston, Tex.
Deen Sea Diver, In¢o oo icceeceeeee e Belle Chasse, La.
Bailey Marine Diving Service_ . ___._____ Patterson, La.
Ocean Systems. o oo o idcacccccaeaa Morgan City, La.
Diveon, Inco . oot icccccecccmammmm Morgan City, La.
Deep Sea Divers, Inc. .. ___________..__ Grand Isle, La.
Sanford Marine Services. oo oo Bewick, La.
World Wide Divers. oo oo Bayon Vista, La,
Hydrotech Service Ineo . oo..... Harahan, La.
Global Divers & Contractors, Inc. .. ___.__.__ Westwego, La.
Taylor Diving & Salvage Co., Inc_ ... ... .. New Otleans, La.
Dr. Linwood Hugh Carter. .o ceeaecanaan . New Otleans, La.
Dick Evans Professional Divers. oo ocaaonnaes Harvey, La.
Pelican Marine Diving Serviceo o oo oo Harvey, La.
Deep Sea Divers, Incao o oo caamaaaies Belle Chasse, La.
Marine Diving Services ... Cotpus Christi, Tex.
J& J Marineo oL ammmeemacnmae—a—- Pasadena, Tex.
U.S.S. Cabrillo (AGSS-2688). . ... Brady Island, Houston, Tex.
Hydrotech Services, Inc .. ... Freepott, Tex,

TAST

Mount Sinai Hospital o . eaao. New Yory, N.Y.
Veterans' Administration Hospital .. ... ._._. Bulfalo, N.Y.
State University of New York ... . _._.___. Buffalo, N.Y.
Millard Filmore Hospital. ..o __.._._._ Buffalo, N.Y.
University of Pennsyhvania. o oo oo ecaoaaaes Philadelphia, Pa.
University of Maryland . ccoo o o aaao.. Baltimote, Md.
U.S. Navy Medical Research Institute . ocunn.. aes Bethesda, Md.
EOD Technical Center. o uoioencaoicaceaoaa. Indian Head, Md.
U.S. Navy Deep Sea Diving School. c e cnnnacnanna Washington, D.C.
U.S. Army Transportation School. e coecacanoaaas Fott Eustis, Va.
Comm Sublant. o ooccee ol eesasacancana Notfolk, Va.
Duke University Medical Center. e vuooe onos Durham, N.C.
Chatleston Naval Shipyard ... eeentaceesaann Charlerton, $.C.
US.S. Kittywake (ASR-18) ... Notfolk, Va.
U.S. Navy Underwater Demolition Team 21...... Little Creek, Va.
U.S. Naval Station .o aceicaicnacan Solomnons Island, Md.
Comstrrson Eighleo oo ooniecceceicnacaceas Notfolk, Va.
USS. Orion (AS-18) . cun v anea - Norfolk, Vs.
Physiology Training Unit aaocaoooaaas aeacemcaca Beaufort, S.C.
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APPENDIX F—~HYPERBARIC FACILITIES IN THE
UNITED STATES—Continued

SOUTHWEST

Pacific Grove Fire Department__ . . _______..
Coastal Diving School - oo e eeem
Bay Arca Rapid Transit_.__.___ ... __..
US.S. Gear (ARS-34) e
Naval Ordnance Test Station .. o _________
Second Class Diver School, U.S. Naval Station_____
Long Beach Naval Shipyard__ .o _______.___
International Divers. . oo
U.S. Navy Amphibious Base, Coronado___.__._____
California Divers. o oo einm
General Offshore Divers, Inco oo cmcnaceeem
Point Mugh Navy Air Station.o . _..__
Navai Shipyard, Hunter's Point_ .. __._.._
Presbyterian Medical Centero o oo o . ...
Castle Air Force Baseo oL
Hospital of the Good Samaritan. ..o .o .oo__.

MIDWEST

Minneapolis Medical Research Foundation.. ...
St. Luke's Hospital ...
Presbyterian-St. Luke's Hospital____ ._____________
St. James Hospital _wuoocoom oo ..
Lutheran General Hospital . . . .. ...
Wright-Patterson AFB, Ohio__ .. ...
Maumee Valtey Hospital ____ . _________..___..
Milwaukee County General Hospital_ ... . .. ...
Hennepin County General Hospital ______..__.___
LR T oY

Navy Mine Defense Laboratorye s aae e cuuacncanaan
Naval Ordinance Lab Test Facility .o oocaniainnos
Fort Lauderdale. .. . . _____ . ...
Underwater Swimmers School_ .. __ . .. ...,

NORTHEAST

Portsmouth Naval Shipyard_ . ... eccaeeacaasan
Harvard University. oo oa L. —
Botton Children’s Hospital. . ... PO,
Boston Naval Shipyard. . e iiinanaa.
Otis Air Force Base. ... Mebammcaccsccncasanan
Naval Ordinance Test Station..... PO
Submarine Base__._... accesedommccans PO
8t. Barnabas Medical Centero o camuanaacananaa.

CANADA
Vanccuvet Genenal Hospital ... ____. -

Toronto General Hospital ... ... eamemana
Royal Victoria Hospital o ... ...

Pacific Grove, Calif,
Oakland, Calif.

San Francisco, Calif.
San Pedro, Calif,
San Clemente Island, Calif.
San Diego, Calif.
Long Beach, Calif.
oleta, Calif,

San Diego, Calif.
Santa Barbara, Calif.
Santa Barbara, Calif,
Santa Barbara, Calif.
San Francisco, Calif.
San Francisco, Calif.
Merced, Calif.

Los Angeles, Calif.

Minneapolis, Minn.
Milwaukee, Wis.
Chicago, 111
Chicago, il

Park Ridge, 1i.
Dayton, Ohio
Toledo, Ohio.
Milwaukee, Wis.
Minneapolis, Minn.
Cleveland, Ohio.

Panama City, Fla.
Fort Lauderdale, Fla.
Fort Lauderdale, Fla.
Key West, Fla.

Kittery, Maine.
Cambridge, Mass.
Boston, Mau.
Boston, Mass.
Falmouth, Mass,
Newport, R.1.

Mew 1ondon, Conn.
Newark, N.J.

- Vancouver, British Columbia,
Canada.
Totonto, Ontario, Canada.
Montreal, Quebec, Canada.



APPENDIX F—HYPERBARIC FACILITIES IN THE
UNITED STATES—Continued

WESTERN PACIFIC

Yokosuka, Japan-United States Navy Ship Repair

Facility oo Yokosuka, Japan.
B.C.C. British Naval Station, HMS Temar....___ Hong Kong.
U.S. Navy Ship Repair Facility (Divers School)--__  Subic Bay, Philippine Islands.
Pacific Missile Range Facilityoccccooooom oo Kwajalein Island.
U.S. Navy fleet activities o coeoocoooomeeaeoo Sasebo, Japan.
Explosive Ordinance Disposal Unit 1o eoocaanoos Pear] Harbor, Hawaii.
NAVY ATLANTIC PLEET SEAVICE FORCE SHIPS

USS. Ercape (ARS6) oo oo San Juan, P.R.
U.S.S. Preserver (ARS-8) e qocmocmce . Norfolk, Va.
US.S. Hoist (ARS-40) oo Norfolk, Va.
US.S. Opportune (ARS41)_ oo Norfolk, Va.
U.S.5. Recovery (ARSA43) oo eacaaea Norfolk, Va.

NAVY SUBMARINE FORCE ATLANTIC FLEET SHIPS
U.S.S. Sunbird (ARS-15) e ccccmceccaceeeee New London, Conn.
US.S. Tringa (ARS-16) oo aeenen New London, Conn.
US.S. Slylark (ARS~16) o cecceeeeae New London, Conn.
U.S.S. Kittiwake (ARS-13) o incnacaanes Naotfotk, Va.
US.S. Peirel (ARS-14) . eaiaea Charleston, S.C.
US.S. Penguin (ARS-12) il Key West, Fla.
US.S. Fulton (AS-11) e New Leondon, Conn.
U.S.S. Orion {(AR-18) e ace. oo -- Norfolk, Va.
USS. HW. Gilmore (AS~16) oo vracaaans Charleston, S.C.
US.S. Hualey (AS-31) e mccacmcaas Charleston, S.C.
USS. Holland (AS-32) o e ccaeaen Chatrleston, S.C.
U.S.S. Simon Lake (AS-33) o el Chatleston, S.C.
US.S. Canopus (AS-34)cmecnnncaecanancaan Chatleston, S.C.
US.S. Bushnell (AS-13) ce v i ccaanat Key West, Fla,
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APPENDIX H—BREADTH OF TERRITORIAL SEAS AND FISHING
JURISDICTIONS CLAIMED BY SELECTED COUNTRIES

Country Territorial sea  Fishing limit Other
Albania................ 10 miles. ... 12 miles. ...
Algeria................. 12 miles. ... 12 miles....
Argentina............... .ol 200 miles. .. Sovereignty is claimed over a

Australia............... 3 miles
Belgium................ 3 miles. ...
Brazil.................. 12 miles
Bulgaria................ 12 miles
Burma................. 12 miles
Cambodia.............. 12 railes
Cameroun. ............. 18 miles
Canada................. 3 miles. ...
Ceylon................. 6 miles. ...
Chile.........ooivinne 3 miles. . ..
China.......ovvvvevnnnn 3 miles. ...
Colombia............... 12 miles. . . .
Congo (Brazzaville).................
Congo (Kinshasa)........ 3 mies. ...
CostaRica.............. 3 miles. . ..
Cuba.vervvrinnninnnnnse 3 miles....
Cyprus...........ovvnnn 12 miles
Dahomey............... 12 miles
Denmarke »vvcnervnninns 3 miles. ...
Greenland...............c00hs
FaroeIstands...................
Dominican Republic. .... 6 miles. ...
Ecuador................ 200 miles
ElSalvador............. 200 miles. ,

Bee footnote at end of table.

200-mile maritime zone but
the law speciically provides
that freedom of navigation
of ships and aircraft in the
zone is unaffected. Conti-
nental Shelf—including
sovercignty over superiacent
waters.

" Claims right to establish con-

servation zones within 100
nautical miles of the ter-
ritorial sea.

“Specialized competence”
over living resources to 200
miles.

. }00-mile mineral exploration

limit.

. Contiguous zone 6 miles be-

yond territorial sca for
protection of health, fiscal,
customs matiters, and the
conservation of fisheries and
otler natural resources of
the sea.
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APPENDIX H—BREADTH OF TERRITORIAL SEAS AND FISHING
JURISDICTIONS CLAIMED BY SELECTED COUNTRIES—Continued

Countsy Territorial sea  Fishing limit Other

Ethiopia................ 12 miles. ... 12 miles. ...

Federal Republic of 3 miles..... 12 miles!. ..

Germany.

Firdand......... ... ..., 4 miles..... 4 miles.....

France.................. 3 miles..... 12 miles

Gabon................. 12 miles 12 miles

Gambia................ 3miles..... 3 miles.....

Ghana.................. 12 miles 12 miles. ... Undefined protective areas
may be proclaimed scaward
of territorial sea, and up to
100 miles seaward of terri-
torial sea may be proclaimed
fishing conservation zone.

Greece.. ..oooviiinnnnns 6 miles.. ... 6 miles.....

Guatemala.............. 12 miles 12 miles.

Guinea..........ooovnnn 130 miles 130 miles

Guyana................. 3 miles..... 3 miles.....

Haiti............ooait 6miles..... 6 mules.....

Honduras............... 12 miles 12 miles

Iceland................. 4 miles..... 12 miles....

India.................. 12 miles 12 miles. ... Plus right to establish 100
miles conservation zone.

Indonesia............... 12 miles 12 miles.... Archipelago concept baselines.

Tran....oooooiiila, 12 miles 12 miles. . ..

Iraq...coeeveeeiinas 12 miles 12 miles

Ireland................. 3 miles..... 12 miles!

Istael ... ait, 6 miles 6 miles

Ttaly........oooiiiiaas, 6 miles.. ... 12 miles?

Ivory Coast............. 6 miles..... 12 miles

Jamaica................ 12miles. ...............

Japan......... .. ...l 3 miles..... 3 miks.....

Jordan......... ... ... 3 miles..... 3 miles... ..

Kenya................. 12 miles 12 mniles. ...

Korea.................. 3 miles..... 20 to 200 Continental Shelf including

miles. sovereignty over superjacent
waters.

Kuwait................. 12 miles 12 moiles

Lebanon. ... .ovviiiiins ciniina., 6 miles.....

Liberia................. 12 miles 12 railes

Libya..........oooao.. 12 miles. ... 12 miles

Malagasy Republic...... 12 miles.... 12 miles. ...

Malaysia. .. ............ 12 miles. ... 12 miles. . .7

Maldive Islands.......... 3 miles..... 6 miles.....

Malta.................. 3 miles..... 3 miles.....

Mauritania...... ........ 12 miles 12 miles

Mauritius............... I miles..... I miles.....

Mexico....ooiieinnnns, 12 miles 12 miles. ...

Morocco....ovuuiainnn. 3 miles..... 12 miles.... Exception—6-mile fishing
zone for Strait of Gibraltar.

Netherlands............. 3 miles..... 12 miles!?

New Zealand........... 3 miles..... 12 miles....

Nicaragua.............. 3 miles. . ... 200 miles... Continental Shelf including

See footnote at end of table.
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Country Territorial sea  Fishing limit Other

Nigeria................. 12 miles. ... 12 miles....

Norway................. 4 miles. .... 12 mailes. . ..

Pakistan................ 12 miles. ... 12 miles.... Plus right to establish 100-
mile conservation zones.

Panama................ 200 miler. .. 200 miles. .. Continental Shelf including
sovereignty over superjacent
waters.

Peru...... .coooivinann 200 miles... 200 miles. ..

Philippines. ........... o i i Archipelago concept base-
lines. Waters between these
baselines and the limits
described in the Treaty of
Paris, Dec. 10, 1898, the
United States-Spain Treaty
of Nov. 7, 1900, and
United States-United
Kingdom Treaty of Jan. 2,
1930, are claimed as terri-
toria! sea.

Poland................. 3 miles..... 3 miles. ....

Portugal................ No claims. . 12 miles!?

Romania............... 12 miles 12 miles

Saudia Arabia........... 12 miles.... 12 miles. ...

Senegal.......... ... 12 miles. ... 18 miles.... Fishing zone beyond 12 miles
does not apply to those
nations which are party to
the 1958 Geneva Conven-
tion on the Territorial Sea
and the Contiguous Zone.

Sierra Leone............ 12 miles.... 12 miles. ...

Singapore............... 3 miles. .... 3 miles. ...

Somali Republic......... 12 miles. ... 12 miles....

South Africa............ 6 miles..... 12 miles. . ..

Spain.................. 6 miles. .. .. 12 miles !...

Sudan.................. 12 miles.... 12 miles. ...

Sweden.........ouununnn 4 miles. .. .. 12 miles!, . .

Syria................... 12 miles. ... 12 miles. ... Contiguous zonc—an addi-
tional 6~mile area to control
security, customs, hygiene,
and financial matters.

Tanzania............... 12 miles. ... 12 miles. ...

Thailand. .............. 12 miles. ... 12 miles....

Togoee . v vinnrnnnn, 12 miles. ... 12 miles....

Trinidad and Tobago..... 3 miles..... 3 miles.....

Tunisia................. 6 miles..... 12 miles. ... Fisheries zone follows the 50-
meter isobatl: at specified
areas of the coast (maxi-
mum 65 miles).

Turkey................. 6 miles..... 12 miles

Ukrairian SS.R......... 12 miles 12 miles

USSR................ 12 miles 12 miles

United Arab Republic.... 12 miles.... 12 miles.

Uuited Kingdom. . ...... 3 miles..... 12 miles

Overseas areas . ....... 3 miles. .. .. 3 miles. ....

United States of America. 3 miles.. ... 12 miles

Bee footnote at end of taple.
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Country Territorial sea  Fishing limit Other
Uruguay........ooovens . 12 miles. ... 200 niles... Sovereignty is claimed over a
200-mile maritime zone but
Jaw specifically provides

that the freedom of naviga-
tion of ships and aircraft
beyond 12 miles is un-
affected by the claim.

Venezuela.............. 12 miles.... ]2 milcs. ...
Vietnam................ 3 miles..... 20 kilo-
mieters.
(10.8
miles)
Yemen.......vovvvnev.. 12 miles.... 12 miles. ...
Yugoslavia......... eve.r 10 miles.... 10 miles. ...

1 Parties to tbe European Fisheries Convention which provides for the right to establish 3-mile exclusive
Ashing tone seaward of 3-mile territorial sea plus additional 6-mile fishing tone restricted to tho canvention
nations.

Source: Information available to the National Council on Marine Resources acd Engineering Develop-
ment a8 of Jan. 1, 1970,
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